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Vcc = 50 V, T A = 25°C 



NUMERICAL INDEX 
(Functions and Characteristics) 



Function 


Type 


Output j 
Loading 
Factor 


Propagation 

Delay 

tpd 

nstyp 


Power 

Dissipation 

mW 

typ/pkg 


Page 
No. 


Case 

609. 93 

to +75°C 


Case 

609 

-55 to +125°C 


Each Output 


MC400 
Series 


MC500 
Series 


Dual 4-lnput NAND Gate 


MC400 
MC450 


MC500 
MC550 


12 
6 


15 
7 


10 


30 
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Expandable 4-Wide 2-2-2-3-1 nput 
AND-OR-INVERTGate 


MC401 
MC451 


MC501 
MC551 


12 

6 


15 
7 


12 


30 
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Single 8-lnput NAND Gate 


MC402 
MC452 


MC502 
MC552 


12 
6 


15 

7 


12 


15 
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2-Wide 3-lnput AND-OR-INVERT 
Gate with Gated Complement 


MC403 
MC453 


MC503 
MC553 


12 

6 


15 

7 


11 


35 
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Expandable 3-Wide 3-lnput 
AND-OR-INVERT Gate 


MC404 
MC454 


MC504 
MC554 


12 
6 


15 
7 


12 


25 
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Expandable 2-Wide 4-lnput 
AND-OR-INVERTGate 


MC405 
MC455 


MC505 
MC555 


12 
6 


15 

7 


12 


20 
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Expandable 8-lnput NAND Gate 


MC406 
MC456 


MC506 
MC556 


12 
6 


15 

7 


18 


15 


4-12 


Line Driver 


MC407 
MC457 


MC507 
MC557 


12 

6 


15 
7 


25 @ 
1000 pF Load 


60 
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Quad 2-1 nput NAND Gate 


MC408 
MC458 


MC508 
MC558 


12 
6 


15 

7 


10 


60 
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4-Wide 3-2-2-3 input Expander 
for AND-OR-INVERT Gates 


MC409 
MC459 


MC509 
MC559 


12 
6 


15 

7 


- 


- 
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Dual 4-lnput Expander 

for AND-OR-INVERT Gates 


MC410 
MC460 


MC510 
MC560 


12 

6 


15 

7 


- 


- 


446 


Dual 4-lnput Expander 
for NAND Gates 


MC411 
MC461 


MC511 
MC561 


12 
6 


15 

7 


- 


- 


4-44 


Triple 3-lnput NAND Gate 


MC412 
MC462 


MC512 
MC562 


12 
6 


15 

7 


10 


45 
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R-S Flip-Flop 


MC413 
MC463 


MC513 
MC563 


12 
6 


15 

7 


f = 20 MHz 


30 
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AND J-KFIip-Flop 


MC415 
MC465 


MC515 
MC565 


12 
6 


15 

7 


f - 20 MHz 


40 
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OR J-K Flip-Flop 


MC416 
MC466 


MC516 
MC566 


12 

6 


15 

7 


f = 20 MHz 


50 
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Expandable Dual 2-Wide 
2-lnput AND-OR-INVERT Gate 


MC420 
MC470 


MC520 
MC570 


12 
6 


15 

7 


12 


40 
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LOGIC DIAGRAMS 



MTTL MC500/400 series 



GATES - 



MC400/MC450 

MC500/MC550 

Dual 4-lnput NAND Gate 



I 



12 - 1 • 2 • 3 • 13 



tpd = 1 ns tvp 

Pq = 30 mW typ/pkg 



MC402/MC452 

MC502/MC552 

Single 8-lnput NAND Gate 




12= 1 • 2 • 3 • 5 • 6 • 7 • 9 • 13 
tpd = 12 ns typ 
Pq = 1 5 mW typ/pkg 



MC404/MC454 

MC504/MC5S4 

Expandable 3-Wide 3-lnput 

AND-OR-INVERTGate 



MC401/MC451 

MC501/MC551 

Expandable 4-Wide 2-2-2-3 Input 

AND-OR-INVERTGate 




11- (14*1) + (2. 3) + (5-6) + <7*8<9)4 

tpd " 12 ns typ 

Pp = 30 mW typ/pkg 



Collector 13 
Emitter 14 




12=(1-2»3) + (5-6'7) + (S'9»11)+ . 

tpd = 12 ns typ 

P D = 25 mW typ/pkg 



MC408/MC458 

MC508/MC558 

Quad 2-lnput NAND Gate 




T pd = 10 ns typ 

Pq = 60 mW typ/pkg 



MC405/MC455 

MC505/MC555 

Expandable 2-Wide 4-lnput 

AND-OR-INVERT Gate 



8 

Emitter 13 

Collector 9 




12 - (14 • 1 • 2 • 3)+ (5 • 6 



tpd = 12 ns typ 

Pq = 20 mW typ/pkg 



MC412/MC462 

MC512/MC562 

Triple 3-lnput NAND Gate 



6-1.2.3 



tpd - 10 ns typ 

Pq = 45 mW typ/pkg 



MC403/MC453 
MC503/MC553 

2-Wide 3-lnput AND-OR-INVERT 
Gate with Gated Complement 



tOr 




12=11 

11 - (1~. 



tpd 



= 11 ns typ 

■ 35 mW typ/pkg 



MC406/MC456 
MC506/MC556 

Expandable 8-lnput NAND Gate 



Base 9« 
Collector 13- 




I\ 



tpd = 1 8 ns typ 

Pq = 15 mW typ/pkg 



MC420/MC470 

MC520/MC570 

Expandable Dual 2-Wide 2-lnput 

AND-OR-INVERT Gate 

2—1 W-L^ 13 



3 1 J 




12= (5 ■ 6) + (9 
tpd = 1 2 ns typ 
P D = 40 mW typ/pkg 
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LOGIC DIAGRAMS (continued) 



r- EXPANDERS 



MC409/MC459 
MC509/MC559 

4-Wide 3-2-2-3 Input Expander 
for AND-OR-INVERT Gates 




'■ 1 A Emitter . 




Collector 1 "• 



MC410/MC460 
MC510/MC560 



Dual 4-lnput Expander 


AND-OR-INVERT Gates 




Collector 


14 


1 >* ^12 


2 

3 


LI-*- 

Emitter 




Emitter 


5 

6 


rx± 




Collector 



MC411/MC461 
MC511/MC561 

Dual 4-lnput Expander 
for NAND Gates 





Collector 


14 


j — v-* 12 


2 

3 


Emitter 




Emitter 


5 

6 


n^-t 




Collector 



r-DRIVER- 



MC407/MC457 
MC507/MC557 

Dual 4-lnput 
Line Driver 



3 I y 



12= 1 • 2 • 3 • 13 



*pd = 25 ns l VP 

@ 1000 pF Load 
Pp = 60 mW typ/pkg 



l 



rFLIP-FLOPS- 



MC413/MC463 
MC513/MC563 

R-S Flip-Flop 




R 


s 


Qn + 1 


Qn + 1 








Not allowed 





1 





1 


1 

1 




1 


1 




Q„ 



Where R - R-| • R2« R3 
S = S-] • S2 • S3 



f = 20 MHz 
P D - 30 mW 



MC415/MC465 
MCS15/MC565 

AND J-K Flip-Flop 



RESET 13. 

K 3 14- 
k| 1- 

*1 2- 
3- 



5 - 
6- 
7 - 

SET 8- 

prEsET 9- 



CLOCK 

Jl 



m 



J 


K 


°n 


°n+1 




















1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 






Where J = J1 • J2 ' J 3 
K = K-,» < 2 ' K 3 



MC416/MC466 

MC516/MC566 

OR J-K Flip-Flop 



Mo 13 

M, 14 



K 2 1 
Kf 2- 




J-, 5 
J 2 6 



L = L, • L 2 
K = K, • K 2 

M = Mj • M2 






SET 9 



J 


L 


K 


M 


°n 


°n+1 








X 


X 








1 


X 


X 


X 





1 


X 


1 


X 


X 





1 


x 


X 








1 


1 


X 


X 


1 


X 


1 





X 


X 


X 


1 


1 






4-5 



MTTL 



GENERAL INFORMATION 
SECTION 



I 



INTRODUCTION 

MTTL transistor-transistor logic is a medium speed, 
high-noise-immunity family of saturating integrated logic 
circuits. 

The circuits in the MTTL family are identified by a 
multiple emitter input transistor and an active "pull-up" 
in the upper output network as shown in Figure V. 

The multiple emitter input configuration offers the max- 
imum amount of logic capability in the minimum physical 
area and provides improved switching characteristics during 
turnoff. Clamp diodes are provided at each of the inputs 
to limit undershoot that occurs in typical system applica- 
tions such as driving long interconnect wiring. The active 
pull-up output configuration provides low impedance in 
the high output state. The resulting low impedances in 
both states provide excellent ac noise immunity and allow 
high-speed operation while driving large capacitive loads. 



FIGURE 1 - TYPICAL MTTL CIRCUIT 




MAXIMUM RATINGS 



Rating 


Value 


1 

Unit 


Supply Voltage — Continuous MC500 Series 
MC400 Series 


+8.0 
+7.0 


Vdc 





Supply Operating Voltage Range 


4.5 to 6.0 


Vdc 




Input Voltage 


+S.5 


Vdc 




Output Voltage 


+5.5 


Vdc j 


Operating Temperature Range MC500 Series 
MC400 Series 


-55 to +125 
to +75 


°C 




Storage Temperature Range Flat Package 

Plastic Package 


-65 to +200 
-55 to +125 


°C 




Maximum Junction Temperature 
MC500/S50 Series 
MC400/450 Series 


+ 175 
+ 150 


°c 




Thermal Resistance - Junction To Case (0j c ) 
Ceramic Flat Package 
Plastic Oual-ln-Line 


0.09 

0.15 


°C7mW 


Thermal Resistance - Junction To Ambient (0ja) 
Ceramic Flat Package 
Plastic Dual-ln-Line 


0.26 
0.30 


°C/mW 
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TYPICAL CHARACTERISTICS 



The following summary presents the typical operating charac- 
teristics of the MTTL family. Unless otherwise indicated, the 
parameters are defined for V cq * *5.0 volts and T A - +26°C. 

Supply Voltage Operating Range - 4.5'fo 6.0 volts 

.... •„! , Irrrpliali: c ' a •/' 

MC500/550 Series = -55 to .125°C 
MC400/456 Series = to +75°C 

Output Drive Capability 

Other Gates (Output Loading Factor): 

MC500 Series = 1 5 MC5GO or MC550 Series Gates. 
MCS50 Series = 7 MC500 or MC550 Series Gates. 

MC400 Series '* 1 2 MC400 or MC450 Series Gates. 
MC4B0 Series = 6 MC400 or MC450 Series Gates. 

Capacitance = 600 pF 

Output Impedance 

High State * 70 ohms (unsaturated) nominal 
Low State = 10 ohms nominal 

Output Voltage Swing - 0.2 to 3.5 volts typical 

incut V.J.-..IW-- i..' 'i.ii-. V'V : ' -.-•'■ »\ '. , ; ■:. J 

+5.5 volts maximum 
—0.5 volt minimum 



Switching Threshold - 1 .5 volts nominal 

Input Impedance 

High State » 400 k' ohms nominal 
Low State - 4.0 k ohms nominal 

Worst-Case OC Noise Margin 

m - h'«» » MC500/SSO series 0.700 volt minimum 
Htgn state- MC 4 00/4 i 50 ^ ri „ o.6O0 volt minimum 



Low State 



MC 500/550 series 750 volt minimum 
MC400/450 series 0.750 volt minimum 



Power Dissipation 

15 mW per gate typical ,.■', 

40-50 mW per flip-flop typical 

''•■••...'• ..■•;.-' '. : " 

Average Propagation Delay - 10 ns per gate typical 

13 ns per flip-flop typical 

Rise Time • 2.5 ns typical 
Fall Time - 1 .5 ns typical 

Flip-Flop Clock Frequency. (MC51 5/51 6, Series) t 20 WHz 



I 



BREADBOARDING SUGGESTIONS 

When breadboard ing with any form of high-speed, high-per- 
formance TTL, the designer must continually be aware of the fact 
that he is working with the fastest form of saturating logic avail- 
able in the industry today. The switching speeds, especially the 
frequencies associated with the very fast rise and fall times of the 
circuits, are in the RF range and good high-frequency layout tech- 
niques should be used. The following breadboard ing suggestions 
have been included to help the designer in his initial circuit layout. 
In many cases the breadboarding suggestions will have to be mod- 
ified to meettherequirementsof the designer's specif ic application. 

Power and Ground Distribution 

Special care should be taken to insure adequate distribution of 
power and ground systems. The typical rate of change of currents 
and voltages for a single MTTL gate is in the range of 10 7 A/s 
and 10 8 V/s respectively. These figures reflect the necessity for a 
low-impedance power supply and ground distribution system, if 
transients are to be minimized and noise margins maintained. The 
use of AWG No. 20 wire or larger is often required. For printed 
circuitry, line widths of 100 mils or more are often necessary. A 
ground plane is desirable when using a large number of units. 

Bypassing 

To reduce supply transients, the breadboard should be bypassed 
at the point where power is supplied to the board and at intervals 
throughout the board. The use of a single bypass capacitor at the 
output terminal of the power supply is not adequate in a bread- 
board utilizing the fast rise and fall time MTTL circuits. A com- 
paratively large, low-inductance type capacitor (in the 1.0 mF range) 
is suggested at the point where power and ground enter the board. 
In many cases it has been found that distributing 0.01 m f capaci- 
tors for every eight packages throughout a breadboard is adequate 
to supress normal switching transients. It is also suggested that a 
bypass capacitor be placed in close proximity to any circuit driving 
a large capacitive load. 



Power Dissipation 

The standard supply voltage of the MTTL logic circuits is 
+5.0 Vdc.The typical average dc power dissipation is given for each 
MTTL circuit.' 2 ' It should be noted that the totem pole output 
common to all high level MTTL circuits has an associated ac power 
dissipation factor. This factor results from the timing overlap of 
the upper and lower output transistors during the normal switching 
operation and is typically 0.35 mW/M Hz/output for a 15 pF load. 
This ac power dissipation should be added when calculating the 
total power requirements of the MTTL circuits. 

Unused Inputs and Unused Gates 

The unused inputs of any. MTTL logic circuit should not be 
left open, and can either.be tied to the used inputs or returned to 
the supply voltage. Th is" will reduce any potential problems result- 
ing from external noise. If the inputs are returned to the supply 
voltage, care should be taken to insure that the supply voltage does 
not exceed the maximurn rated input voltage of 5.5 volts. If the 
supply can exceed 5.5 volts, the unused inputs must be returned 
to a lower voltage. The total number of inputs that can be tied to 
the output of any driving gate is 50. (This is defined as high state 
output loading factor.) It should be noted that the low state out- 
put loading rules must still be maintained. The minimum logical 
"1" level for the high state output loading is summarized for Vqc 
- 5.0 V, V| L = 0.45 V and Iqh = ~ 50 mA: 

MC500/550 Series - VqH = 2 8 volts minimum @ -55°C 
MC400/450 Series - V QH = 3-0 volts minimum @ 0°C 
The unused inputs of the various flip-flops may be tied back to 
their associated outputs To determine which outputs are related 
to each set of inputs by internal feedback, refer to the circuit 
schematics. 

The inputs of any unused gate in a package should be grounded. 
This places the gate in its lowest power condition and will help to 
eliminate unnecessary power drain. 
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Expanders and Expander Nodes 

The ORing nodes of all the MTTL AND-OR-IN VERT gates 
are made available for expanding the number of AND gates to 10. 
Since these are comparatively high-impedance nodes, care should 
be taken to minimize capacitive loading on the expander terminals 
if switching speed is to be maintained. When an expander is to be 
used with an expandable AND-OR-INVERT gate, it should be 
placed as close as possible to the gate being expanded. The increase 
in the average propagation delay per AND gate added to an expand- 
able AND-OR-INVERT gate is typically 1.0 ns/AND gate. The in- 
crease in average propagation delay as a function of capacitance 
added to the expander nodes is typically 1.0 ns/pF. 



Output OR (AND) Function 

Unlike the MDTL family of logic circuits, the outputs of the 
MTTL logic circu its cannot be tied together to perform the output 
OR, or more correctly, the output AND function. If the outputs of 
the . M TT L family devices are tied together, it would be possible 
for the lower output transistor of one circuit and the upper output 
transistor of another circuit to be "on" simultaneously. This con- 
dition provides a low-impedance path from Vcc to ground and the 
current that flows (approximately lsc> exceeds the guaranteed sink 
current. As a result, the saturated state cannot be maintained and 
the desired logic function is not satisfied. 



Operating Characteristics of Flip-Flops 

The general operating characteristics and restrictions for the 
MCS1 5/MC516 series J-K flip-flops are as follows: 

The clocked inputs are inhibited when the clock is in the low 
state, and data should be applied and allowed to settle. The clocked 
inputs are enabled when the clock goes high and data enters the 
flip-flop. The data is temporarily stored in the charge-storage sec- 
tion (temporary memory) while the clock is in the high state. This 
data is transferred to the bistable section on the negative clock 
transition. 

The data on the clocked inputs should not be changed while the 
clock is in the high state. Data changes during this clock condition 
require 300 ns settl in g time. _^^_ 

The direct SET, PRESET, and RESET inputs do not directly 
affect the charge-storage section and therefore should not be used 
while the clock is high. On the negative transition of the clock, 
previously stored data may override th e asy nchrono us set output 
state. Further, the direct SET, PRESET, and RESET inputs do not 
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override the clock and will not control the state of the flip-flop 
until 1 20 ns after the negative transition of the clock. The clock sig- 
nal must conform to the following boundary conditions at +125°C. 

Maximum guaranteed clock frequency = 20 MHz 

Maximum clock fall time =150 ns 

Minimum clock pulse width = 20 ns 

Minimum clock pulse amplitude = 1.8 V 

Maximum negative clock voltage = -0.5 V 

Note: These boundary conditions for operation are not defined as 
occuring simultaneously. 

The transfer of data from the charge storage section to the bi- 
stable section is essentially an ac operation and thus results in the 
restriction of the clock fall time. If the clock fall time is greater 
than 1 50 ns, the information retained in the charge-storage section 
may not be transferred to the bistable section. The flip-flop will 
operate from very low frequencies to 20 MHz as long as the clock 
fall time is less than or equal to 1 SO ns. 

Large negative clock excursions may cause incorrect data trans- 
fers to the bistable section during the transfer cycles. Therefore, 
the most negative clock signal should be limited to —0.5 volt. 



* 1) The switching characteristics of the MTTL family are defined 
with respect to the associated transitions of the voltage waveforms. 
The average propagation delay is defined as the average of the turn- 
on delay and the turn-off delay measured from the 1 .5 V point of 
the input to the 1.5 V point of the associated output transition or: 



l pd = 



i + toff 



Rise time is defined as the positive going transition of the output 
from the 1 .0 V to the 2.0 V level. Fall time is defined as the nega- 
tive transition of the output from the 2.0 V to the 1.6 V level. 



(2) 



P D ,ifOLliPDH (Vcc) 



where IpQL anc ' 'PDH are the typical dc current drains at Vq£ = 
+5.0 V. 



MC400/450 and MC500/550 MTTL" series integrated circuits are electrically interchangeable with SUHL I* series logic circuits. 



SG 
SF 

NUMBERS 


Description 


-55to+125°C 


to +75°C 


Fan-Out =15 


Fan-Out - 7 


Fan-Out - 12 


Fan-Out = 6 


SG40-43 


Dual 4-lnput NAND Gate 


MC500 


MC55Q 


MC400 


MC450 


SG50-53 


Expandable 2-Wide 2-2-2-3-lnput 

AND-OR-INVERT Gate 


NIC 501 


MC551 


MC401 


NIC451 


SG 60-63 


Single 8-lnput NAND Gate 


MC502 


MC552 


MC402 


MC452 


SG90-93 


2-Wide 3-lnput AND-OR-INVERT Gate 
with Gated Complement ■ 


MC503 


MC553 


MC403 


MC453 


SGI 00-1 03 


Expandable 3-Wide 3-lnput 
AND-OR-INVERT Gate 


MC504 


MC554 


MC404 


MC454 


SG110-113 


Expandable 2-Wide 4-1 nput 

AND-OR-INVERT Gate 


MC505 


MC555 


MC405 


MC455 


SG 120-1 23 


Expandable 8-lnput NAND Gate 


MC506 j 


MC556 


MC406 


MC456 


SG130-133 


Line Driver 


MC507 


MC557 


MC407 


MC457 


SG140-143 


Quad 2-1 nput NAND Gate 


MC508 


MC558 


MC408 


MC458 


SG 150-153 


4-Wide 3-2-2-3-1 nput Expander for 

AND-OR-INVERT Gates 


MCS09 


MC5S9 


MC409 


MC459 


SG170-173 


Dual 4-1 nput Expander for 

AND-OR-INVERT Gates 


MCS10 


MC560 


MC410 


MC460 


SGI 80 183 


Du3l 4-1 nput Expander for NAND Gates 


MC511 


MC561 


MC411 


MC461 


SGI 90-1 93 


Triple 3-lnput NAND Gate 


MC512 


MC562 


MC412 


MC462 


SF10-13 


R-S Flip-Flop 


MC513 


MC563 


MC413 


MC463 


SF50-53 


AND J-K Flip-Flop 


MC515 


MC565 


MC415 


MC465 


SF 60-63 


OR J-K Flip-Flop 


MC516 


MC566 


MC416 


MC466 


SG70-73 


Expandable Dual 2-Wide 
2-lnput AND-OR-INVERT Gate 


MC520 


MC570 


MC420 


MC470 



'Trademark of Motorola Inc. 

tTrademark of Sylvania Electric Products, Inc. 
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BV„, "0" 
BV in »," 

Ct 

flog 
"B 1 'B? 

ic 

if 

•in 

It. ^ • 

'max 

io 

lOH 

lOL ' 

lOLt 

IPDH ... 

IpDL 

|R 

':•.,' 

Pf 

PRI 

PW 

''" 

R L - . 
Std 
t( 

: off 
ton . 



DEFINITIONS 

Input breakdown voltage (ON level) 

Input breakdown voltage (OFF level) 

Total parasitic capacitance, which includes probe, 

wiring, and load capacitances 

K-»-.v«rd kalis 

Coiiertoi ---.-.-' i'f 
Input forward current 

input CUrTsrw 

Inverts bete current ; 

Maximum rated power supply current with V mBX 

applied 

Output breakdown current 

..- •;- n :. p ■". i ill 

Output Ic-w cirryfJt 

Dutpu :•.-'. -; ctirrem 

Power supply drain with inputs high 

Power supply drain with inputs low 

>. , , j.. ■ _■-,. «ith b .;» •-. 

Short circuit current obtained from device output 
when one or more inputs are low 

Prime *&,-evi 

Pulse repetition frequency 

?iA« wktih ... , . . ■ / 

Generator resistance 

Lead =v$Ht~ie« 
Siaiafe;ifan-<nJt 

rail time 

Turn-off delay time 

rijrn cr dzUy t;i*"*i> 

Th e minim al time necessary before the SET. PRESET 

or RESET inputs can control the flip-flop after the 

negative clock edge 



Atprj/pF 

TPin . 
TPoul 

v Amp 
VQC 

Vbe 
v c 

v C c 

V CCH 

V C E 

VCR 

VCRH 

V D C 

VE1.VE2. 
VE3 

Ven 

V,H 

Vih:< 

V,L 
V|NH 

Vmax 

V 
VOH 

Vol 

V-QUI 

Vout "0- 

Vouf'V' 

Vr 

v,h-o- 
v,„-i 



Rise 'Jnoi 

Average increase in propagation delay per AND gate 

of expander when connected to an AND-OR- 

INVERTgate 

Increased propagation delay caused by additional 

capacitance at expansion points 

Test point at input of device under test 

Test point at output of device under test 

•'- I ,y m;p|i >,■■'' 

Base-collector voltage 

Base-emitter voltage 

Power supply voltage 

High power supply voltage 

Collector-emitter voltage 

Collector voltage obtained thru 1 3 k ohm resistor 

from Vcc 

Collector voltage obtained thru 1 .3 k ohm resistor 

from Vcch 

Voltage obtained with two series diodes tied from 

collector to ground 

emitter wilftgs 
Enable voltage level 
Voltage for high input voltage state 
Reduced supply voltage to hold input above thres- 
hold and to prevent noise from entering the device 

Voltage for low input voltage state 

Inhibit voltage level 

Maximum rated power supply voltage ( V cc ) 

Of * sw vui: wje - . ' ' ' \ . 

Output high voltage with Iqh flowing out of pin 
Output low voltage with IqL flowing into pin 
QvTO.it var-ege ' .. ' '. .""' ..'""" .. 
Output tow voltage with V,h »y applied 
Output high voltage with V, n "0" applied 
Input reverse voltage 
Logic "0" threshold voltage 
Logic "1 " threshold voltage 



I 



PACKAGING 

All MTTL integrated circuits 
are available in the TO-85, 14- 
lead flat package. MC400 ser- 
ies is also available in the 14- 

1 .i -*J.< , i - f- '.!■ ''' ' " 

age. To order the flat package. 

-'.,.,. r ..'•-'-_ 
type number; to order plastic 
package, add suffix "P". 





CASE 609 
(TO-85) 


i "■'"" 


1 

T' 


■€E-°a-- 


-i 1 
~1 — f 


. ■ 




0030 ' 

oTO 



0013 



Ilii: 



■ 
i«sa" 



L.:.,.,.S" 

innn "il ° si 

iyliinl. ■»< 



0240 I 



oo» . nnnnnnn, 

r» , I y« 

« l^ L JuULJUu' - i 



CASE 93 
110 11BI 



HIMU'JI^ 
ISO 

ram 



lead 1 identilifd by color dot or by e»o« on 

lend ,vi wad -i • ' i. •"' .»'.'' 




O062— J 
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SINGLE 8-INPUT "NAND" GATE 



MTTL MC500/400 series 



MC502 
MC402 



MC552 
MC452 



I 




This device is an 8-input NAND gate. It is useful 
when processing a large number of variables, such as 
in encoders or decoders. 




Positive Logic: 

12=1«2«3«6.>6<7*9>13 

Negative^Logic: . 

1? -1 + 2 + 3 + 5 + 6+7 + 9+13 



Total Power Dissipation "15 mW typ/pkg 
Propagation Delay Time = 1 2 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (| n| ) 


TEMPERATURE RANGE 


MC502 
MCB52 


1 (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°C to +125°C 


MC402 
MC452 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 

~ - 


0° to +75°C 

_ 



SWITCHING TIME TEST CIRCUITS 



+3.0 V, — | 

V ' I — 

R G 



PRF - 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns 
tf = 5.0 ns 



+3.0 V 



VOLTAGE WAVEFORMS AND DEFINITIONS 




TP„, 



NOTES: 

Rq = 50 ohms 

Cy = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 



• MC500 - 2160 
MC550-5700 
MC400-3300 
MC450 - 6600 



TPin 




•off —I 



-8.0 ns 
max 



]$ 



2.0 V 
1.5 V 
1.0 V 



/ 



8.0 ns — 
max 




— GND 

"5.0 ns 

max 
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TEST CONDITIONS 


Gnd 


ELECTRICAL CHARACTERISTICS 13 

Test procedures are shown for only one in- \ ~""^ 




V_12 ® Tes ' 


mA 


Volts 




'oL 


'oh 


'in 


V,t 


v,„ 


v* 


V,K, 


"ihO 


*ool 


v« 


*CCH 


*IHX 




Pr* 


Std 


Pr* 


Std 


same manner. 9 1 ( — 55°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.b 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


MC502*, MC552 I +25°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


(+125°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( OX 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 


MC402*, MC452 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


I +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC502, MC552 Test Limits 


MC402, MC4S2 Test Limits 


Unit 


TEST CURRENT/ VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75"C 


lot 


'oh 


L 


V,L 


v,„ 


Vr 


v«,, 


V|hO 


V 

"out 


Vcc 


"CCH 


"|HX 


Min | Max 


Min J Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 








































Input 

Forward Current 


h 


1 


- 


^1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.68 


mAdc 


- 


- 


- 


- 


- 


2,3,5,6 
7,9,13 


- 


- 


- 


4 


" 


- 


1,10 


Leakage Current 


J R 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


(jAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,5,6,7, 
9,10,13 


Inverse Beta Current 


'l 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jjAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


" 


" 


10 


Breakdown Voltage 


BV i„"0" 


1 


- 


- 


- 


5.5 


- 


- 


- 


- 


- 


5.5 


- 


- 


Vdc 


- 


- 


1 


- 


- 




- 


- 


- 


4 


- 


- 


10 


BV. „.„ 
in 1 


l 


- 


- 


- 


5.5 


- 


- 


- 


- 


■ 


5.5 


- 


" 


Vdc 


■ 


" 


1 


" 


" 


' 


- 


" 


- 


4 


" 


" 


2,3,5,6,7, 
9,10,13 


Output 

Output Voltage 


V 
out "0" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


12 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


" 


10 


V out "1" 


12 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


12 


- 


- 


- 


" 


- 


1 


- 


4 


- 


" 


10 


Leakage Current 


r OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


/iAdc 


- 


- 


- 


" 


- 


- 


- 


- 


12 


4 


- 


"~ 


1,2,3,5,6, 
7,9,10,13 


Short-Circuit 
Current 


r sc 


12 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


" 


1,2,3,5,6, 
7,9,10,13 


Output Voltage 


V OL 


12 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


12 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


" 


10 


V OH 


12 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


12 


- 


1 


- 


- 


- 


- 


- 


4 


" 


" . 


10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


mAdc 


- 


- 


- 


- 


- 




- 


" 


- 


- 


4 


- 


1,10 


Power Supply Drain 


X PDH 


4 


- 


6.0 


- 


6.0 


- 


6.0 


- 


7.5 


- 


7.5 


- 


7.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10 


*PDL 


4 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,10 


Switching Parameters 

Turn-On Delay 


t 
on 


1,12 


- 


- 


- 


24 


- 


- 


- 


- 


- 


24 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3,5,6, 
7,9,13 


10 


l 


12 


Turn-Off Delay 


'off 


1,12 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 


l 


12 
















4 


- 


2,3,5,6, 
7,9,13 


10 


Rise Time 


t 

r 


1,12 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 


1 


12 


- 














4 


- 


2,3,5,6, 
7,9,13 


10 


Fall Time 


'f 


1,12 


- 


- 


- 


5.0 


- 


- 


- 


- 


- 


5.0 


- 


- 


ns 


l 


12 
















4 


- 


2,3,5,6, 
7,9,13 


10 



o 

o 

S 
o 

Wi 



o 
o 

o 

& 

ro 

O 

r+ 

c 
ro 
Q. 



*Prime Fan-Out. 



/ 



EXPANDABLE 8-INPUT 
"NAND" GATE 



\ 



MC506 • MC556 
MC406 • MC456 



MTTL MC500/400 series 



I 




This device consists of an 8-input AND gate driving 
an output inverter. The base and the collector of the 
multiple emitter input transistor are available as ex- 
pander terminals. The number of inputs can be expand- 
ed to 20 by using the MC51 1 series expanders. Care 
should be taken to minimize the amount of capaci- 
tance on the expander terminals in order to maintain 
switching speeds. 




Positive Logic: 



12 = 1 • 2 • 3 • 5 • 6 • 7 « 8 • 14 • Expanders 

Negative Logic: 

12 =1+2 + 3+5 + 6+7 + 8+14+ Expanders 



Total Power Dissipation =15 mW typ/pkg 
Propagation Delay Time = 18 ns typ 



SERIES 


INPUT LOADING FACTOR dp) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC506 
MC566 


1 (--1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°C to +125°C 


MC406 
MC456 


1 (-1.66 mA) 


1 2 MC400 series Gates (20 m A) 
6 MC400 series Gates (10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+3.0 V 





m_ 




MC500 
MC550 
PRF - 1.0 MHz typ 
PW = 200 ns 
t r = 5.0 ns 
tf = 5.0 ns 

NOTES: 

Rq = 50 ohms 

C j = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Expander pins should be left open when 

measuring switching times. 



MC511 OR 
EQUIV 



-•1N3605 OR 
EQUIV 



•MC506 -2600 
MC556 - 570 
MC406 - 330 
MC456 - 6600 



tf 

5.0 ns-— 
max 



8.0 ns — ' 

max 




/ V 2.0 V 



l on 
2.0 V 
1.5 V 
1.0 V 



— -I r~5.0 ns 
max 
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TEST CONDITIONS 


Gnd 


ELECTRICAL CHARACTERISTICS *« n 

Test procedures are shown for only one in- %_ j *■— ^ > V*_i-> ® ^ es ' 
put of the gate. The other inputs are tested 5^ |^_J Jr Temperature 


mA 


Volts 


lot 


U 


L 


v tl 


v,„ 


Vr 


v*, 


*tho 


v 


Vcc 


^CCH 


*IHX 


Pr* 


Std 


Pr* 


Std 


in the same manner. y^-JT^ T^ t — 55°r 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


Base 
Collector 1 


i » ' 


^ MC506*, MC556 < +2S°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 




(+125°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( 0°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 


MC406*, MC456 \ +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


( +75°C 


20 


id 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC506, MC556 Test Limits 


MC406, MC4S6 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-S5°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


>OL 


'oh 


'in 


v, t 


v,« 


Vr 


V,h, 


V thO 


v 

Y ool 


Vcc 


*CCH 


V|HX 


Min 


Max 


Min 1 Max 


Min 


Max 


Min 


Max 


Min | Max 


Min 


Max 






























Input 

Forward Current 


>F 


l 


- 


-1.33 


- 


-1.33 


- 


-1. 33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


mAdc 


- 


- 


- 


- 




2,3,5,6 
7,8,14 


- 


- 


- 


4 


- 


- 


1,10 


Leakage Current 


'r 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


itAdc 


- 


- 


- 


- 


- 


1 




- 


- 


4 


- 


- 


2,3,5,6,7, 
8,10,14 


Inverse Beta Current 


'l 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


tiAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


10 


Breakdown Voltage 


bv j„"0" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10 


BV ln"l" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


2,3,5,6,7, 
8,10,14 


Output 

Output Voltage 


V 
ouf'O" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


12 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


10 


V 
out "1" 


12 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


" 


Vdc 


- 


12 


- 


- 


- 


- 


- 


1 


- 


4 


- 


" 


10 


Leakage Current 


J OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


liAdc 


- 


- 


- 


- 


- 


- 


- 


- 


12 


4 


- 


" 


1,2,3,5,6, 
7,8,10,14 


Short -Circuit 
Current 


'sc 


12 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 




- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3,5,6,7, 
8,10,12,14 


Output Voltage 


V OL 


12 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


12 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


" 


10 


V OH 


12 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


-■ 


Vdc 


- 


12 


- 


1 


- 


- 


- 


- 


- 


4 


- 


- 


10 


Power Requirements 

(Total Device) 
Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 




- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,10 


Power Supply Drain 


"pDH 


4 


- 


6.0 


- 


6.0 


- 


6.0 


- 


7.5 


- 


7.5 


- 


7.5 


mAdc 


- 


- 


" 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10 


"pDL 


4 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,10 


Switching Parameters 

Turn-On Delay 


,v 


1,12 


- 


- 


- 


23 


- 


- 


- 


- 


- 


28 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


-. 


2,3,5,6 
7,8,14 


10 




12 


Turn-Off Delay 


'off 


1,12 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 




12 
















4 


- 


2,3,5,6 
7,8,14 


10 


Rise Time 


', 


1,12 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 




12 
















4 


" 


2,3,5,6 
7,8,14 


10 


Fall Time 


l f 


1,12 


- 


- 


- 


5.0 


- 


- 


- 


- 


- 


5.0 


- 


- 


ns 




12 
















4 


- 


2,3,5,6 
7,8,14 


10 



o 

CJ1 

o 

O) 

*S 
o 

Ol 

tfl 
en 

o 

■r^ 
o 
a> 

s 

o 

ft 

en 

rT 
o 

,-f 

^' 
C 
CD 

Q. 



* Prime Fan-Out. 

t Add 3. ns for each AND expander (1/2 MC511, MC561, MC411, and MC461) used. 
Add 2. ns t-pj for each pF added to either expander points. 



DUAL 4-INPUT "NAND" GATE 

MC500 • MC550 
MC400 • MC450 



MTTL MC500/400 series 



I 



PVcc 



4.0-k'S 1.3k? 100? i-100 



13o— Y 



K 





Agnd 



This device consists of two 4-input NAND gates. 
The gates can be cross-coupled to form a multiple- 
input R-S flip-flop or a circuit for eliminating contact 
bounce. 



Positive Logic: 
12- 1 • 2 • 3 • 13 
Negative Logic: 
12=1+2 + 3+13 



Total Power Dissipation = 30 mW typ/pkg 
Propagation Delay Time = 10 ns typ 



SERIES 


INPUT LOADING 


FACTOR 


Of) 




OUTPUT DRIVE 


dOL> 


TEMPERATURE RANGE 


MC500 
MC550 


1 (-1.33 mA) 


15 

7 


MC500 series Gates 

MC500 series Gates 


(20 mA) 
. (10 mA) 


-55°Cto +125°C 


MC400 

MC450 


1 




-1.66 mA) 


12 
6 


MC400 series Gates 
MC400 series Gates 


(20 mA) 
(10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+3.0 V 

V 



PRF - 1.0 MHz typ 
PW = 200ns 
t r = 5.0 ns 
tf = 5.0 ns 




. V IHX 
+3.0 V 



out 



NOTES: 

R(3 = 50 ohms 

Cy = the total parasitic capacitance which includes 

probe, wiring and load capacitances. 
Scope rise time < 1 .0 ns 
Probe capacitance < 5.0 pF 
Ground inputs to all gates not under test. 



•MC500 -260 
MC550 - 5700 
MC400- 3300 
MC450 - 6600 




8.0 ns— - 
max 



4-14 



I 

C71 



ELECTRICAL CHARACTERISTICS 

13 1 \ 


TEST CONDITIONS 


Gndf 


lest procedures are shown tor only one ^ JO— 12 

gate. The other gate is tested in the same 3 I ' 

manner. Further, test procedures are shown 5 @ Test 


mA 


Volts 


"oi 


'OH 


l in 


V,L 


v,„ 


Vr 


v*, 


V|h0 


v 


Vcc 


VcCH 


"IHX 


for only one input of the gate under test. 6 1 \\_ii Temperature 

To complete testing, sequence through re- q | y / _-- a . 

maining inputs. ..„„. ..„„ 1 

MCSOO*, MC550 \ +2S°C 


Pr* 


Std 


Pr* 


Std 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


(+125°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( 0°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 


MC400*, MC450 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


( +75°C 


20 


10 


-1.2 


-0^6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC500, MC550 Test Limits 


MC400, MC4S0 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


Iol 


'oh 


'in 


V,t 


V,H 


v R 


V,M 


"tho 


V 

"out 


Vcc 


"CCH 


"IHX 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 




























































Input 

Forward Current 


: F 


l 


- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


mAdc 


- • 


- 


- 


- 


- 


2,3,13 


- 


- 


- 


4 


- 


- 


1,10 


Leakage Current 


! R 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/jAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


" 


" 


2,3,10,13 


Inverse Beta Current 


! L 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


liAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


10 


Breakdown Voltage 


BV in"0" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 














4 


- 


- 


10 


BV. ,„„ 
in '1 


l 


5.5 


- 


5.5 


- 


5. 5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


2,3,10,13 


Output 

Output Voltage 


V 
out "0" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


_ 


0.45 


Vdc 


12 


_ 


. 


_ 


_ 


„ 


1 


. 


_ 


4 


„ 


_ 


10 


V out "1" 


12 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


12 


- 


- 


" 


- 


- 


1 


- 


4 


- 


- 


10 


Leakage Current 


: OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


/iAdc 


- 


- 


- 


- 


- 


- 


- 


- 


12 


4 


- 


- 


1,2,3, 
10,13 


Short-Circuit 
Current 


J sc 


12 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


" 




1,2,3, 
10,12,13 


Output Voltage 


V OL 


12 


- 


0.40 


- 


0. 40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


12 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


- 


10 


V 
OH 


12 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


12 


- 


1 


- 


- 


- 


- 


- 


4 


- 


- 


10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 
max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,5,10 


Power Supply Drain 


'PDH 


4 


- 


12 


- 


12 


- 


12 


- 


15 




15 


- 


15 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10t 


'pdl 


4 


- 


6.0 


- 


6.0 


- 


6.0 


- 


6.0 


- 


6.0 


- 


6.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,5,10 


Switching Parameters 
Turn-On Delay 


t 
on 


1,12 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3,13 


10 


l 


12 


Turn-Off Delay 


'off 


1,12 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 


l 


12 
















4 


- 


2,3,13 


10 


Rise Time 


t 

r 


1,12 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 


l 


12 
















4 


- 


2,3,13 


10 


Fall Time 


l f 


1,12 


- 


- 


- 


5.0 


- 


- 


- 


- 


-. 


5.0 


- 


- 


ns 


l 


12 
















4 


- 


2,3,13 


10 



o 

o 
p 

o 

OI 

o 

o 

*> 
o 
p 

s 

o 

OI 

o 
o 

c 

CD 

Q. 



* Prime Fan-Out. 

t Ground inputs to gates not under test during ALL tests, unless otherwise noted. 

t The inputs of all gates must be ungrounded. 



fEXPJ 



EXPANDABLE 2-WIDE 4 INPUT 
AND-OR-INVERT" GATE 



\ 



MTTL MC500/400 series 



MC505 • MC555 
MC405 • MC455 



I 




This device consists of two 4-input AND gates ORed 
together and driving an output inverter. The ORing 
nodes are available for expansion and up to 10 AND 
gates can be ORed together using the MC509 or MC510 
series expanders. Care should be taken to minimize 
the amount of capacitance on the expander terminals 
in order to maintain switching speeds 



Emitter 1 3 
Collector 9 



Positive Logic: 




12 - (1 • 2 • 3 • 14) + (5 • 6 • 7 • 8) + (Expanders) 

Nega tive Logic: 

12-11+2 + 3+14) • (5 + 6 + 7 + 8)' (Expanders) 



Total Power Dissipation = 20 mW typ/pkg 
Propagation Delay Time = 12 hstyp 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC505 
MCSSS 


1 (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°C to +125°C 


MC400 
MC4S0 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+ 3.0 Vr-l 

ov-TL 




8.0 ns 

max 



PRF = 1.0MHztyp 

PW = 200 ns 

t r = 5.0 ns 

tf = 5.0 ns t-5 

T TF out 

NOTES: 

Rq = 50 ohms 

C-r = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Expander pins should be left open when 

measuring switching times. 



-1N3605OR 
EQUIV 



•MC505 
MC555 
MC40S 
MC45S 



260 
5701) 
330 Q 
660(1 




8.0 ns-~! 
max 



4-16 






ELECTRICAL CHARACTERISTICS "g - V, 


TEST CONDITIONS 


Gnd 


Test procedures are shown for only one in- °~* ' ' ) ^>°-' 2 


mA 


Volts 


put of the device. To complete testing se- ' 
quence through remaining inputs in the C J;™<;;; •; 
same manner. 


1 \ 


@ Test 
Temperature 


w 


"oh 


k 


V,L 


V,H 


v. 


V,K, 


V lhO 


V 

¥ out 


Vcc 


VcCH 


"iHX 




Pr* 


Std 


Pr* 


Std 


( -55°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


MC505*, MC555 < +25°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


(+125°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( 0°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 


MC405*, MC455 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC505, MC555 Test Limits 


MC405, MC45S Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+12S°C 


0°C 1 +2S°C 


+75°C 


'oi 


'OH 


l in 


V,L 


v,„ 


v» 


v,„, 


V.,,0 


'out 


Vcc 


^CCH 


"IHX 


Min | Max 


Min | Max 


Min | Max 


Min j Max [ Min | Max 


Min | Max 






Input 

Forward Current 


*F 


l 


- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


•1.66 


mAdc 


- 


- 


- 


- 


- 


2,3,14 


- 


- 


- 


4 


- 


- 


1,5,6,7, 
8,10 


Leakage Current 


J R 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jiAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,5,6,7, 
8,10,14 


Inverse Beta Current 


T L 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


MAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


5,6,7,8,10 


Breakdown Voltage 


BV in"0" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


5,6,7,8,10 


BV in"l" 


l 


5.5 


- 


5.5 


" 


5.5 


- 


5.5 


' 


5.5 


' 


5.5 


' 


Vdc 


■ 




1 


- 


- 


" 


■ 


- 


- 


4 


" 


" 


2,3,5,6,7, 
8,10,14 


Output 

Output Voltage 


V out "0" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


12 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


5,6,7,8,10 


V out"l" 


12 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


12 


- 


- 


- 


- 


- 


l 


- 


4 


- 


- 


5,6,7,8,10 


Leakage Current 


: OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


jiAdc 


- 


- 


- 


- 


- 


- 


- 


- 


12 


4 


- 


- 


1,2,3,5,6, 
7,8,10,14 


Short -Circuit 
Current 


'sc 


12 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


" 


" 


" 


" 


" 


~ 


" 


■ 


~ 


4 


" 


" 


1,2,3,5,6, 
7,8,10, 
12,14 


Output Voltage 


V OL 


12 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


12 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


- 


5,6,7,8,10 


V OH 


12 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


12 


- 


1 


- 


- 


- 


- 


- 


4 


- 


- 


5,6,7,8,10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 
max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,2,3,5,6, 
7,8,10,14 


Power Supply Drain 


'pDH 


4 


- 


7.0 


-' 


7.0 


- 


7.0 


- 


9.0 


- 


9.0 


- 


9.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10 


'pDL 


4 


" 


4.0 


" 


4.0 


* 


4.0 


" 


4.0 


" 


4.0 


" 


4.0 


mAdc 


" 


" 


- 


~ 


- 


" 


" 


■ 


" 


4 


~ 


" 


1,2,3,5,6, 

7,8,10,14 


Switching Parameters 

Turn-On Delay 


'on 


1,12 


- 


- 


- 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3,14 


5,6,7,8,10 


l 


12 


Turn-Off Delay 


'off 


1,12 


- 


- 


- 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 


l 


12 




< 












4 


- 


2,3,14 


5,6,7,8,10 


Rise Time 


t 

r 


1,12 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 


l 


12 
















4 


- 


2,3,14 


5,6,7,8,10 


Fall Time 


'f 


1,12 


- 


- 


- 


6.0 


- 


- 


- 


- 


- 


6.0 


- 


- 


ns 


l 


12 
















4 


- 


2,3,14 


5,6,7,8,10 



o 
en 
o 
ui 



o 

CJ1 



O 
o 

Ol 

o 

■p» 
on 
ui 

"n 
O 

r+ 

c 

CD 
Q. 



* Prime Fan-Out 



TRIPLE 3 INPUT "NAND" GATE 

MC512 • MC562 
MC412 • MC462 



MTTL MC500/400 series 



I 




This device consists of a 3-input AND gate driving 
an output inverter. This gate can be used to build a 
pulse shaping network for interfacing with discrete 
component circuits. 



i=LZ)o- 9 



Positive Logic: 5 = 1 * 2 • 3 

Negative Logic: 5=1 + 2 + 3 



Total Power Dissipation = 45 mW typ/pkg 
Propagation Delay Time = 10 ns typ 



SERIES 


INPUT LOADING FACTOR dp) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC512 
MC562 


1 (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°Cto +125°C 


MC412 
MC462 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) . 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



VvlTL — 0^y 



PRF - 1.0 MHz typ 
PW- 200 ns 
t r = 5.0 ns 
tf = 5.0 ns 



MC500 
MC550 



V IHX 
+3.0 V 



v C c 

+5.0 V 



-L.CT 

15 pf: 



MC511 OR 
EQUIV 



• 1N3605OR 
EQUIV . 



TP r 



Out 



NOTES: 

Rq = 50 ohms 

C-r == the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Ground inputs to all gates not under test. 



•MC512 - 260SJ 
MC562 -570Q 
MC412 - 3300 
MC462 - 660 Si 




8.0 ns-* 
max 



4-18 



I 



ELECTRICAL CHARACTERISTICS i — 


jo— 9 ©Test 
■S Temperature 

' \-t* ( -55°C 
1 ' MC512*, MC562 { -r25°C 


TEST CONDITIONS 


Gndt 


Test procedures are shown for only one 3 ' 


mA 


Volts 


gate. The other gates are tested in the same 6— 
manner. Further, test procedures are shown Z 
for only one input of the gate under test. 
To complete testing, sequence through re- ]jl*~ 
maining inputs. 13— 


W 


'oh 


L 


V,t 


v,„ 


v, 


v, h , 


V|hO 


v 

.out 


Vcc 


^CCH 


"IHX 


Pr* 


Std 


Pr* 


Std 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


Ul25°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( OX 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 


MC412*, MC462 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


I +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC5I2, MC562 Test Limits 


MC412, MC462 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+7S°C 


>Ol 


'oh 


'in 


V,L 


V,H 


\ 


V,h, 


^thO 


v 

"out 


Vcc 


*CCH 


"IHX 


Mill ] Max 


Min | Max 


Min j Max 


MinjMax 


Min | Max 


Min | Max 


















Input 

Forward Current 


1 F 




- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


mAdc 


- 


- 


- 


- 


- 


2,3 


- 


- 


- 


4 


- 


- 


1,10 


Leakage Current 


! R 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/xAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,10 


Inverse Beta Current 


'L 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


liAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


10 


Breakdown Voltage 


BV in"0" 




5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- . 


5.5 


- 


5.5 


- 


Vdc 


■- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10 


BV i„"l" 




5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


" 


■ 


. - 


- 


- 


4 


■ 


" 


2,3,10 


Output 

Output Voltage 


v out"0" 


5 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


5 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


10 


V out"l" 


5 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


5 


- 


- 


- 


- 


- 


1 


- 


4 


- 


- 


10 


Leakage Current 


'OLK 


5 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


uAdc 


- 


- 


- 


- 


- 


- 


- 


- 


5 


4 


- 


- 


1,2,3,10 


Short-Circuit 
Current . 


'sc 


5 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3, 
5,10 


Output Voltage 


V OL 


5 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


5 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


- 


10 


V 

v OH 


5 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


5 


- 


1 


- 


- 


- 


- 


- 


4 


- 


- 


10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


15 


- 


- 


- 


- 


- 


15 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,6,10,11 


Power Supply Drain 


'pDH 


4 


- 


18 


- 


18 


- 


18 


- 


22.5 


- 


22.5 


- 


22.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10t 


! PDL 


4 


- 


9.0 


- 


9.0 


- 


9.0 


- 


9.0 


- 


9.0 


- 


9.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


" 


" 


1,6,10,11 


Switching Parameters 

Turn-On Delay 


t 


1,5 


. 


_ 


_ 


20 


_ 


_ 


_ 


_ 


_ 


20 


_ 


_ 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3 


10 


i 


5 


Turn-Off Delay 


'off 


1,5 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 


l 


5 
















4 


- 


2,3 


10 


Rise Time 


t 


1,5 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 


l 


5 
















4 


- 


2,3 


10 


Fall Time 


tf 


1,5 


- 


- 


- 


5.0 


- 


- 


- 


- 


- 


5.0 


- 


- 


ns 


i 


5 
















4 


' 


2,3 


10 



s 

o 

CJl 

5 
o 

G> 
NS 



O 

■P. 

ro 

S 
o 
■p» 
o> 

ro 

o" 
o 

■D 

5' 
c 

CO 

a. 



" Prime Fan-Out tGround inputs to gates not under test, during ALL tests unless otherwise noted. J The inputs to all gates must be ungrounded. 



EXPANDABLE 3-WIDE 3 INPUT 
"AND-OR-INVERT" GATE 



MC504 
MC404 



MC554 
MC454 



MTTL MC500/400 series 



I 




This device consists of three 3-input AND gates 
ORed together driving an output inverter. The common 
ORing nodes are available for expansion, and up to 
10 AND gates can be ORed together using the MC509 
or the MC510 series expanders. Care should be taken 
to minimize the amount of capacitance on the ex- 
pander terminals in order to maintain switching 
speeds. 




Positive Logic: 



12 "(1 • 2 • 3) + (S • 6 • 7) + (8 • 9 • 11) + (Expanders) 

Negative Logic: 

12 = (1+2 + 3)»(5 + 6+7)»(8 + 9+11)» (Expanders) 



Total Power Dissipation = 25 mW typ/pkg 
Propagation Delay Time = 12 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC504 
MC654 


1 (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°Cto +125°C 


MC404 
MC454 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




MC500 
MC550 
PRF = 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns 
tf = 5.0 ns 

NOTES: 

Rq = 50 ohms 

C*r = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Expander pins should be left open when 

measuring switching times. 



out 



•MC504- 260 ii 
MC554 - 570 
MC404- 330 a 
MC4S4 -660(2 





/ V — 20 v 



8.0 ns — - 
max 



tf ~ 
*— 6,0 ns 
max 



4-20 





TEST CONDITIONS 


Gnd 




mA 


Volts 


Test procedures are shown for only one in- _ _ 


"oi 


loH 


L 


V,i 


V,H 


v. 


V,n 


V|h0 


v 


v« 


V CCH 


V.HX 


quence through remaining inputs in the s~\ 
same manner. 7 ^ — 




Temperature 

V" ( _ 55 o C 


Pr - 


Std 


Pr" 


Std 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 




- 


,Q )— ' \\ MC504*, MC554 \ +25°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


Collector 1 
Emitter 1 






20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4. 5 


1.4 


0.9 


5.5 


5.0 


- 


- 






( o°c 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 


MC4Q4\ MC454 J +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


— '"- 

Symbol 


Pin 
Under 
Test 


MC504, MC554 Test Limits 


MC404, MC454 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


'oi 


'oh 


l in 




v. 


v, h , 


Vtho 


v 

'out 


Vcc 


*CCH 


^IHX 


Min | Max 


Minj Max 


Min ] Max 


Min | Max 


Min Max 


Min [Max 


w 

v ,l 


",H 


Input 

Forward Current 


l F 


l 


- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


mAdc 


- 


- 


- 


- 


" 


2,3 


- 


- 


- 


4 


- 




1,5,6,7,8, 
9,10,11 


Leakage Current 


X R 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jiAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,5,6,7, 
8,9,10,11 


Inverse Beta Current 


l L 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


uAdc 


- 


- 


- 


- 


- 


1 


- 


" 


- 


4 


" 


" 


5,6,7,8,9, 
10,11 


Breakdown Voltage 


DV in"0" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


" 


- 


- 


- 


- 


4 


" 


" 


5,6,7,8,9, 
10,11 


BV in"l- 


1 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 














4 


" 


" 


2,3,5,6,7, 
8,9,10,11 


Output 

Output Voltage 


V out "0" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


12 


- 


- 


- 


- 


- 


1 


- 




4 


" 




5,6,7,8,9, 
10,11 


V out"l" 


12 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


12 












1 


- 


4 


~ 


" 


5,6,7,8,9, 
10,11 


Leakage Current 


X OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


liAdc 


■ 


" 


- 


. " 


" 


" 


" 


" 


12 


4 


" 




1,2,3,5,6, 
7,8,9, 
10,11 


Short -Circuit 
Current 


! sc 


'12 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


~ 


" 


" 


" 


" 


" 


" 






4 






1,2,3,5,6, 

7,8,9,10, 

11,12 


Output Voltage 


V OL 


12 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


" 


0.45 


Vdc 


12 


- 


- 


- 


1 


" 


- 


- 


- 


4 


" 


- 


5,6,7,8,9, 
10,11 


V 
v OH 


12 


2.8 


- 


3.2 


- 


3.35 


" 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


12 


- 


1 


- 


- 


- 




- 


4 


" 


" 


5.6,7,8,9, 
10,11 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


" 


- 


mAdc 


- 


- 


- 


- 


" 


" 


- 


- 


- 


- 


4 


- 


1,2,3,5,6, 
7,8,9, 
10,11 


Power Supply Drain 




4 


- 


8.0 


- 


8.0 


- 


8.0 


- 


10 


- 


10 


- 


10 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


" 


- 


10 


! PDL 


4 


- 


6.0 


" 


6.0 


" 


G.O 


" 


6.0 


" 


6.0 


' 


6.0 


mAdc 




















4 






1,2,3,5,6, 
7,8,9, 
10,11 


Switching Parameters 

Turn -On Delay 


t 


1,12 


- 


- 


- 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


" 


2,3 


5.6,7,8,9, 
10,11 


l 


12 


Turn-Off Delay 


'olf 


1,12 


- 


- 


- 


22 


" 


- 


- 




- 


22 


- 


- 


ns 


1 


12 
















4 


" 


2,3 


5,6,7,8,9, 
10,11 


Rise Time 


r 


1,12 


- 


- 


- 


8.0 


- 


- 


" 


" 


- 


8.0 


- 


- 


ns 


l 


12 
















4 


" 


2,3 


5,6,7,8,9, 
10,11 


Fall Time 


', 


1,12 


- 


- 


- 


6.0 


- 


- 


- 


- 


" 


6.0 


- 


- 


ns 


l 


12 
















4 


" 


2,3 


5,6,7,8,9, 
10,11 



o 

CJ1 

o 
*» 

S 
o 
01 
ui 
^ 

o 

o 
*» 

o 

O 

r+ 

c 

CD 
Q. 



* Prime Fan-Out 



QUAD 2-INPUT "NAND" GATE 

MC508 • MC558 
MC408 • MC458 



MTTL MC500/400 series 



I 



4.0 k? 1.3 k< 100< 





?v C c 




100 £1.3 k J4.0k 





f 10k ■ 



This device consists of four 2-input NAND gates. 
The four gates in a single package represent increased 
functional flexibility. For example, a dual set-reset flip- 
flop may be obtained if each pair of gates is externally 
cross-coupled. 




:*=0 



Positive Logic: 3= 1 • 2 
Negative Logic: 3=1 + 2 



Total Power Dissipation = 60 mW typ/pkg 
Propagation Delay Time = 10 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (l L> 


TEMPERATURE RANGE 


MC508 
MC558 


1 (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°C to +125°C 


MC408 
MC458 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+3.0 V | — | 










O V — ' 1 


4 












1C500 r 
1C550 


PRF - 1.0 MHz 


typ 






PW = 200 ns 






t r = 5.0 ns 






tf = 5.0 ns 




!> V IHX 
+3.0 V 


NOTES: 






Rq = 50 ohms 












C-r = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Ground inputs to all gates not under test. 



'MC508 - 260 
MC558 - 570 J) 
MC408 - 330 !2 
MC458 - 660 fj 




4-22 



CO 



ELECTRICAL CHARACTERISTICS 


1 — I 


| \ 


@ Test 
Temperature 

( -55°C 
1 MC508*, MC558 I +25°C 

( + 125°C 

4 ( 0°C 

MC408*, MC458 ] +25°C 

( +75°C 


TEST CONDITIONS 


Gndt 


Test procedures are shown for only one 


2 

5 

8 

12 

13 


3- 

[> 


mA 


Volts 


gate. The other gates are tested in a similar 


lot 


'oh 


l in 


V,L 


V,H 


Vr 


v, h , 


VfhO 


"oof 


Vcc 


"CCH 


"IHX 


for only one input of the gate being tested. 


Pr* 


Std 


Pr* 


Std 


The other input is tested in the same man- 


20 


10 


-1.5 


-0.1 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4. 5 


1.4 


0.9 


5.5 


5.0 


- 


- 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1. 1 


5.5 


5.0 


- 


- 






20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 




20 


10 


-1.2 |-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC508 


MC558 Test Limits 


MC408, MC458 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+7S°C 






';„ 


v, 


V,H 


v„ 


v, h , 


Vh,o 


v 

•out 


Vcc 


"CCH 


MHX 


Min J Max 


Min 1 Max 


Min j Max 


Min | Max 


Min | Max 


Min | Max 


Iol 


'oh 



Input 

Forward Current 


! F 




- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


nlAdc 


- 


- 


- 


- 


- 


2 


- 


- 


- 


4 


- 


- 


1,10 


Leakage Current 


! R 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


uAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,10 


Inverse BetaCurrent 


'l 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


uAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


10 


Breakdown Voltage 


BV in"0" 




5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 














4 


- 


- 


10 


BV. „.., 
in 1 




5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 




1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


2,10 


Output 

Output Voltage 


V 
out "0" 


3 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


3 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


10 


V out "1" 


3 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


3 


- 


- 


- 


- 


- 


1 


- 


4 


- 


- 


10 


Leakage Current 


'OLK 


3 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


uAdc 


- 


- 


- 


- 


- 


- 


- 


- 


3 


4 


- 


- 


1,2,10 


Short-Circuit 
Current 


'sc 


3 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3,10 


Output Voltage 


V OL 


3 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


3 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


- 


10 


V 
OH 


3 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3. 15 


- 


Vdc 


- 


3 


- 


1 


- 


- 


- 


- 


- 


4 


- 


- 


10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 
max 


4 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


" 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,5,8,10,12 


Power Supply Drain 


! PDH 


4 


- 


24 


- 


24 


- 


24 


- 


30 


- 


30 


- 


30 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10» 


'pDL 


4 


- 


12 


- 


12 


- 


12 


- 


12 


- 


12 


- 


12 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,5,8,10,12 


Switching Parameters 

Turn-On Delay 


t 
on 


1,3 


_ 


_ 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2 


10 


l 


3 


Turn-Off Delay 


'off 


1,3 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 


l 


3 
















4 


- 


2 


10 


Rise Time 


t 

r 


1,3 


- 


- 


- 


8.0 


- 


- 


- 




- 


8.0 


- 


- 


ns 


l 


3 
















4 


- 


2 


10 


Fall Time 


' f 


1,3 


- 


- 


- 


5.0 


- 


/• - 


- 


- ' 


- 


5.0 


- 


- 


ns 


1 


3 
















4 


- 


2 


10 



o 

o 

00 

2 
o 

CJ1 

or 
oo 



o 

00 



o 

■1^ 

00 

o~ 

o 

13 

f^- 
d' 
c 
re 
Q. 



* Prime Fan-Out. 

t Ground inputs to gates not under test, during ALL tests unless otherwise noted. 

t The inputs to all gates must be ungrounded. 



EXPANDABLE 4-WIDE 
2-2-2-3 INPUT 

"AND-OR-INVERT" GATE 



MTTL MC500/400 series 



MC501 • MC551 
MC401 • MC451 



I 




< 



< 



6 GND 
10 



This device consists of three 2-input and one 3-input 
AND gates internally ORed together and then inverted 
to provide the output. The common ORing nodes are 
available for expansion and up to 10 AND gates can 
be ORed together using the MC509 and the MC510 
series expanders. Care should be taken to minimize 
the amount of capacitance on the expander terminals 
in order to maintain switching speeds. 




Emitter 13 
Collector 12 



Positive Logic: 

11 - (14 • 1) + (2 • 3) + (5 • 6) + (7 • 8 • 9) + (Expanders) 

Negative Logic: 

11 = (14+ 1) • (2 + 3) • (5 + 6) • (7 + 8 + 9) • (Expanders) 

Total Power Dissipation = 30 mW typ/pkg 
Propagation Delay Time = 12 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC501 
MC651 


1 (-1.33 mA) 


1 5 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°C to +125°C 


MC401 
MC451 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



V IHX 
+3.0 V 




PR F - 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns 
tf = 5.0 ns 

NOTES: 

Rq = 50 ohms 

C-j- = the total parasitic capacitance which includes 

probe, wiring and load capacitances. 
Scope rise time < 1 .0 ns 
Probe capacitance < 5.0 pF 
Expander pins should be left open when 

measuring switching times. 



--1N3605 OR 
EQUIV 



•MC501 - 260 (1 
MC551 - 570 
MC401 - 330 B 
MC451 - 6600 



l f 

5.0 ns — 
max 



'off— I 



- 8.0 ns 

max 



t 



2.0 V 
1.5 V 
1.0 V 



8.0 ns — 
max 




4-24 





@ Test 
-s , , Temperature 

"vC i -55 ° c 

\\ MC50T, MC551 { +25°C 


TEST CONDITIONS 


Gnd 


ELECTRICAL CHARACTERISTICS "JZ)~1 
Test procedures are shown for one input a j V-. |_j 


mA 


Volts 


"oi 


'oh 


!;„ 


v, L 


V,H 


v. 


V,M 


VfhO 


"out 


Vcc 


*CCH 


*IHX 


Pr* 


Std 


Pr* 


Std 


quence throuqh remaining inputs in a simi- 6 — | j 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


lar manner. ?H \_| 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


6 mi 


ter 13 


\\ 


'+125°C 
| 0°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


lu. 1_ 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1. 1 


5.5 


5.0 




- 




MC40T, MC451 I +25°C 
( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 




- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC501, MC551 Test Limits _| 


MC401.MC451 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+ 125°C 


0°C 


+25°C 


+75°C 


'oL 


'OH 


'in 


V,i 


v,„ 


v, 


v, h , 




Vcc 


V«H 


MHX 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


w 

V,ho 


"out 


Input 

Forward Current 


! F 


l 


- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 




-1.66 


- 


-1.66 


mAdc 


- 


" 


- 


- 




14 


- 






4 


- 


- 


1,2,3,5.6,7, 
8.9,10 


Leakage Current 


R 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


■jAdc 


" 






- 




1 


- 




" 


4 






2.3.5,6,7.8, 
9,10.14 


Inverse Beta Current 


r L 


1 


- 


100 


- 


100 




100 


- 


100 


- 


100 


- 


100 


jiAdc 




- 


- 


- 




1 


- 






4 


- 


- 


2,3.5,6,7, 
8.9,10 


Breakdown Voltage 


BV ln»0" 


l 


5,5 


- 


5.5 


" 


5.5 




5.5 




5.5 


- 


5.5 


- 


Vdc 


" 


" 


1 














4 


" 


' 


2,3.5,6, 
7, 8, 9, 10 


BV in'T' 


1 


5.5 


- 


5.5 


" 


5.5 




5.5 




5.5 


- 


5.5 


- 


Vdc 


- 




1 














4 




" 


2,3.5,6, 
7,8,9,10,14 


Output 

Output Voltage 


V out "0" 


ll 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


" 


0.45 


- 


0.45 


Vdc 


11 




- 


- 


- 




1 


- 




4 






2.3,5,6,7, 
8,9,10 


v 

"out "1" 


ll 


2.5 


- 


2.4 


- 


2.7 




2.5 


- 


2.4 


" 


2.5 


- 


Vdc 


• 


11 


- 










l 


- 


4 


" 


" 


2,3,5,6,7, 
8,9,10 


Leakage Current 


! OLK 


ll 


- 


250 


- 


250 


- 


250 


- 


250 


" 


250 


- 


250 


jjAdc 


" 


- 


- 


- 


- 




- 


- 


11 


4 


- 


- 


1,2.3.5.6,7, 
8,9,10.14 


Short-Circuit 
Current 


<sc 


u 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 




















4 






1,2,3,5,6, 
7.8,9, 
10,11,14 


Output Voltage 


V OL 


ll 


• 


0.40 


• 


0.40 


" 


0.45 


- 


0.40 


" 


0.40 


- 


0.45 


Vdc 


11 




- 




1 


" 




- 


" 


4 






2,3,5.6.7. 
8,9,10 


V OH 


11 


2.8 


" 


3.2 




3.35 


- 


3.0 


- 


3. 1 


- 


3. 15 


■ 


Vdc 




11 


- 


1 


- 


- 




- 


- 


4 


" 


- 


2,3,5,6,7, 
8,9,10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


4 


- 


" 


- 


12 


- 






" 


- 


12 


- 


- 


mAdc 


" 


" 




• 


- 


- 




- 


" 




4 


- 


1.2.3,5,6, 
7.8,9,10,14 


Power Supply Drain 


X PDH 


4 


- 


9.0 


- 


9.0 


- 


9.0 


- 


11 




11 


- 


11 


mAdc 


- 




- 


- 


• 


" 


- 


- 




4 


- 


" 


10 


J PDL 


4 


- 


7.5 


- 


7.5 


- 


7.5 


- 


7.5 




7.5 


- 


7.5 


mAdc 


" 




- 


- 


■ 


" 


" 


- 


" 


4 






1,2,3,5,6, 
7,8,9,10,14 


Switching Parameters 

Turn-On Delay 


t 

on 


1,11 


- 


" 


- 


23 


- 


- 


- 


" 


- 


23 


- 


• 


ns 


Pulse In 


Pulse Out 


- 


- 






- 






4 




14 


2,3,5,6,7, 
8,9,10 


l 


n 


Turn- Off Delay 


l oft 


1,11 


- 


- 


- 


23 


- 




- 


- 


" 


23 


- 


- 


ns 


l 


n 
















4 




14 


2,3,5,6,7, 
8,9,10 


Rise Time 


t 

r 


1,11 


- 


- 


- 


8.0 


- 








- 


8.0 


- 


- 


ns 


i 


n 
















4 




14 


2,3,5,6,7, 
8,9,10 


Fall Time 


<t 


1,11 


- 


" 


- 


6.0 


- 




- 


- 


- 


6.0 


- 


- 


ns 


l 


n 
















4 




14 


2,3,5,6,7, 

8,9,10 



o 

en 

o 



2 
o 

Ul 
Ul 



o 

o 



o 

Ul 



o 

o 

C 

cn 

Q. 



' Prime Fan-Out. 



I 
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2-WIDE 3-INPUT 

"AND-OR-INVERT" GATE 

WITH GATED COMPLEMENT 



MC503 
MC403 



MC553 
MC453 



MTTL MC500/400 series 



'^^^U 




10 
GNO 



Pin 11 is an output terminal and should 
not be used as an input. 



This device is the only gate of the basic positive 
AND-OR-INVERT series that includes an additional 
3-input AND-INVERT function on the output. This 
configuration provides the output and a gated com- 
plement in a single package. This device is useful in 
the design of adders, subtracters and one-shot multi- 
vibrators. 

13- 



Positive Logic 



I 



11 



(1-2-3) + (5-6-7) 



12 - 11. 13-14 

12 - (1-2-3) + (5-6-7) + 13 + 14 
Total Power Dissipation = 35 mW Typ/pkg 
Propagation Delay Times = 1 1 ns typ (Pin 1 to Pin 11) 
10 ns typ (Pin 11 to Pin 12) 







TRUTH TABLE 








B 


OUTPUT 


PIN 


PIN 


OUTPUT 




PIN # 11 


#13 


#14 


PIN # 12 





1 













1 











1 







1 





1 







1 








1 


1 










1 
















1 





1 










1 


1 













1 


1 


1 






SERIES 


INPUT LOADING FACTOR dp) 


OUTPUT DRIVE (l L> 


TEMPERATURE RANGE 


MC503 
MC553 


1 (-1.33 mA) 


15 MC600 Series Gates (20 mA) 
7 MC500 Series Gates (10 mA) 


-55°C to +125°C 


MC403 

MC453 


1 (-1.66 mA) 


12 MC400 Series Gates (20 mA) 
6 MC400 Series Gates (10 mA) 


0°C to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



— t = 8.0 ns max 




•MC503-26C>£2 
MC553-570U 
MC403-330£2 +3.0 V 
MC453-660fi v mx 

PRF = 1.0 MHz typ 
PW = 200 ns 
t r = 8-0 ns max 
tf = 5.0 ns max 



= 50 ohms 

= the total parasitic capacitance which includes 
probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
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ELECTRICAL CHARACTERISTICS 


























TEST CONDITIONS 




Test procedures are shown for only one in- 
put of the AND-OR-INVERT gate, plus 




~\, — , 2 @ Test 


l<H 


"oh 


"in 


V,i 


V,H 


Vr 


v*,, 


V, h0 




*IHX 


Gnd 


13 -T 


v 

"out 


Vcc 


V 

*CCH 


one input of the gated complement. To _ 
complete testing, sequence through remain- 2 — \ 




Temperature 
( -S5°C 


Pr* 


Std 


Pr* 


Std 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


8.0 


- 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 


f^Z)"^ l+125°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


8.0 


. 


j 0*C 


20 


10 


-1.2 


-0.6 


1,0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


7.0 


_ 


MC403*, MC453 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 


( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


7.0 


_ 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC503, MCS53 Test Limits 


MC403, MC453 Test Limits 


Unit 




TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 




-55°C 


+25°C 


+125"C 


o°c 


+25°C 


+75°C 


Min | Max 


Min | Max 


Min | Max 


Min | Max 


Min | Max 


Min 


Max 


■at 


'oh 


L 


V.L 


V,H 


v» 


V lh , 


^thO 


v 

"out 


Vcc 


"CCH 


"|HX 


Input 

Forward Current 


h 


1 


. 


-1.33 


_ 


-1.33 


_ 


-1.33 


_ 


-1.66 


_ 


-1.66 


_ 


-1.66 


mAdc 












2,3 








4 






1,5,6,7,10 






14 


- 


-1.33 


- 


-1.33 


'- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


raAdc 


- 


- 


- 


- 


- 


13 


- 


- 


- 


4 


- 


- 


1,2,3,5,6, 
7,10 


Leakage Current 


'r 


1 


~ 


100 


- 


100 


- 


100 


~ 


100 


- 


100 


■ 


100 


/iAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,5,6, 
7,10 






14 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


MAdc 


- 


- 


- 


- 


- 


14 


- 


- 


- 


4 


- 


- 


10,13 


Inverse Beta Current 


' L 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/lAdc 


- 


- 




- 


- 


1 


- 


- 


- 


4 


- 


- 


5,6,7,10 






14 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


fiAdc 


- 


- 




- 


- 


14 


- 


- 


- 


4 


- 


- 


1,2,3,5,6, 
7,10 


Breakdown Voltage 


BV in"0" 


1 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 




- 


- 


- 


- 


- 


- 


4 


- 


- 


5,6,7,10 






14 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


14 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3,5,6, 
7,10 


BV i„"l" 


1 


5.5 


" 


5.5 


" 


5.5 


" 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 




- 


- 


- 


- 


- 


- 


4 


- 


- 


2,3,5,6, 
7,10 






14 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


14 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10,13 


Output 

Output Voltage 


"out"0" 


11 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


. 


0.45 


Vdc 


11 


_ 


_ 


. 


. 


. 


1 






4 






5,6,7,10 






12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


12 


- 


- 


- 


- 


- 


14 


- 


- 


4 


- 


- 


1,2,3,5,6, 
7,10 


V out"l" 


11 


2. 5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


11 


- 


- 


- 


- 


- 


1 


- 


4 


- 


- 


5,6,7,10 






12 


2.5 




2.4 




2.7 


" 


2.5 


" 


2.4 


" 


2.5 


" 


Vdc 


- 


12 


- 


- 


- 


- 


- 


14 


- 


4 


- 


- 


1,2,3,5,6, 
7,10 


Leakage Current 


: OLK 


11 


" 


1250 


" 


1250 


* 


1250 


" 


1250 


- 


1250 


- 


1250 


/iAdc 


- 


- 


- 


- 


- 


- 


- 


- 


11 


4 


- 


- 


1,2,3,5,6, 
7,10 






'12 


- . 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


/iAdc 


- 


- 


- 


- 


- 


- 


- 


- 


12 


4 


- 


- 


10,13,14 


Short-Circuit 
Current 


he 


11 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3,5,6, 
7,10,11 






12 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 




10,12,13,14 


Output Voltage 


V OH 


11 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


11 


- 


1 


- 


- 


- 


- 


- 


4 


_ 


_ 


5,6,7,10 






12 


2.8 


" 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


12 


- 


14 


" 


- 


- 


- 


- 


4 


- 


- 


1,2,3,5,6, 
7,10 


V OL 


11 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


11 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


_ 


5,6,7,10 






12 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


12 


- 


- 


- 


14 


- 


- 


- 


- 


4 


- 


_ 


1,2,3,5,6, 






















































7,10 



3 

o 

en 
o 

CO 

S 
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en 
en 

CO 



o 

CO 
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o 
cn 

CO 
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o 
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ELECTRICAL CH 


ARACTERISTICS (continued) 


@ Test 
Temperature 

MC503*, MCS53 I +25°C 
(+125°C 
I OX 

MC403*, MC453 < +25°C 
{ +7S°C 


TEST CONDITIONS 


Gnd 




mA 


Volts 






"OL 


'oh 


■in 


V,L 


V,H 


v, 


v,„, 


V,„o 


v 

"out 


Vcc 


"CCH 


*IHX 




Pr* 


Std 


Pr* 


Std 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


8.0 


- 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


8.0 


3.0 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


8.0 


- 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


7.0 


- 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4. 5 


1.7 


1.1 


5.5 


5.0 


7.0 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC503, MC553 Test Limits 


MC403, MC4S3 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25"C 


+125"C 


0°C 


+25C 


-1-751 


loi 


'oh 


'in 


V,L 


V,H 


v, 


V,M 


VthO 


v 

"out 


Vcc 


"CCH 


"IHX 


Min | Max 


Min | Max 


Min | Max 


Min I Max 


Min | Max 


Min j Max 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


34 


- 


34 


- 


34 


- 


24 


- 


24 


- 


24 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,2,3,5,6, 
7,10,13,14 


Power Supply Drain 


'pDH 


4 


- 


10 


- 


10 


- 


10 


- 


12 


- 


12 


- 


12 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


" 


4 


" 


" 


10 


! PDL 


4 

4 


- 


10 
7.0 


- 


10 
7.0 


- 


10 
7.0 


- 


12 
7.0 


- 


12 

7.0 


- 


12 

7.0 


mAdc 
mAdc 


- 


-' 


- 


" 


- 


- 


- 


- 


- 


4 

4 


- 


- 


1,2,3,5,6, 
7,10 

1,2,3,5,6, 
7,10,13,14 


Switching Parameters 

Turn-On Delay 


t , 
on 1 


1.11 


- 


- 


- 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 


Puis 


eln 


Pulse Out 
















4 


- 


2,3, 
13,14 


5,6,7,10 






11 


'on 2 


11,12 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 






12 
















4 




2,3, 
13,14 


5,6,7,10 


Turn-Off Delay 


'offl 


1,11 


- 


- 


- 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 






11 
















4 




2,3, 
13,14 


5,6,7,10 


'off 2 


11,12 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


ns 






12 
















4 




2,3, 
13,14 


5,6,7,10 


Rise Time 


'rl 


1,11 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 






11 
















4 




2,3, 
13,14 


5,6,7,10 


'r2 


11,12 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 






12 
















4 




2,3, 
13,14 


5,6,7,10 


Fall Time 


'fl 


1,11 


- 


- 


- 


6.0 


- 


- 


- 


- 


- 


6.0 


- 


- 


ns 






11 
















4 




2,3, 
13,14 


5,6,7,10 


'f2 


11,12 


- 


- 


- 


5.0 


- 


- 


- 


- 


- 


5.0 


- 


" 


ns 






12 
















4 




2,3, 
13,14 


5,6,7,10 
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Prime Fan-Out 



EXPANDABLE DUAL 2 WIDE 
2-INPUT "AND OR INVERT "GATE 

MC520 • MC570 
MC420 • MC470 



MTTL MC500/400 series 



I 




One side of this dual device consists of two 2-input 
AND gates ORed together and driving an output in- 
verter. The other side consists of two 2-input gates 
ORed together and driving an output inverter with 
an output inverter with the ORing nodes made avail- 
able for expansion. Up to 10 AND gates can be ORed 
together using the MC509 or MC510 expander 
series. Care should be taken to minimize the amount 
of capacitance on the expander terminals in order to 
maintain switching speeds. 




Positive Logic : 



13- (1 • 14) + (2 ■ 3) 



12 =(5 ■ 6) + (9 • 11) + (Expander) 



Total Power Dissipation = 
•Propagation Delay Time - 



40 mW typ/pkg 
12 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE 0oL> 


TEMPERATURE RANGE 


MC520 
MC570 


1 (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates 110mA) 


-55°Cto+125°C 


MC420 
MC470 


1 (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



o v — I I — 




PRF - 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns 
t f - 5.0 ns 

' rout 
NOTES: 
Rq = 50 ohms 
Cj = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1 .0 ns 
Probe capacitance < 5.0 pF 
When checking expander side, expander pins 
should be open. 



■ 1N3605OR 
EQUIV 



"MC520 - 260 
MC570 - 570 
MC420 - 330 
MC470 - 6600 




8.0 ns 

max 



4-30 



I 
CO 



ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS _] 


Gndt 


'"—\ \_^ 


mA 


Volts 


The other gate is tested in the same manner. 2 — | — Y_p*— ^^ @ Test 


lot 


'OH 


L 


V,L 


V,H 


v. 


v*, 


V|hO 


V 

'out 


Vcc 


^CCH 


"IHX 




Pr* 


Std 


Pr* 


Std 


plete testing, sequence through remaining 5 — | \ I — 55°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


- 


- 


inputs. 6—1 — ' J ~ L -y~*^i2 MC520*,MC570 \ +25°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1. 1 


1.2 


5.5 


5.0 


8.0 


3.0 


9 -H k r L A (+i25°c 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4. 5 


1.4 


0.9 


5.5 


5.0 


- 


- 


n - 




\ ( o°c 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


- 


- 








MC420*,MC470 \ +25°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


7.0 


3.0 






( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC520, MC570 Test Limits 


MC420, MC470 Test lim 


ts 
S°C 

Max 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25C 


+ /. 


loi 


'oh 


L 


V,t 


V,H 


v« 


»*l 


V*o 


v 

"out 


Vcc 


^CCH 


V|HX 


Min | Max 


Min | Max 


Min | Max 


Min | Max 


Min | Max 


Min 


Input 

Forward Current 


l F 


l 


- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


1.66 


- 


1.66 


- 


1.66 


mAdc 


- 


- 


- 


- 




14 


- 


- 


- 


4 


- 


- 


1,2,3,10 


Leakage Current 


J R 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


liAdc 


- 


" 


~ 


" 




1 








4 








Inverse Beta Current 


! L 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


(jAdc 


- 


- 


- 


- 


- 


1 


" 


" 


" 


4 








Breakdown Voltage 


BV in"0" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


■ 


4 


" 


" 




BV in"l" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


" 


1 






















Output 

Output Voltage 




13 


. 


0.45 


_ 


0.45 


_ 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


13 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


2,3,10 


V out"l" 


13 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


13 


" 


" 




















Leakage Current 


'oLK 


13 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


fiAdc 


" 


" 


" 












13 


4 








Short -Circuit 
Current 


'sc 


13 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


























13,14 


Output Voltage 


V OL 


13 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


13 


- 


- 


- 


1 


" 


" 


~ 


" 


4 








V OH 


13 


2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


* 


13 


" 




















' ' 


Power Requirements 
(Total Device) 

Maximum Power 


max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


mAdc 


- 


















- 


4 


- 


1,2,3,10,14 


Power Supply Drain 


I 


4 


- 


14 


- 


14 


- 


14 


- 


18 


- 


18 


- 


18 


mAdc 


- 


- 


- 


- 


- 


~ 


" 


■ 


" 


4 






lot 


J PDL 


4 


- 


7.0 


- 


7.0 


- 


7.0 


- 


8.0 


- 


8.0 


■ 


8.0 


mAdc 


~ 


























Switching Parameters 
Turn-On Delay 


I 


1,13 


_ 


_ 


. 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


M 


2,3,10 


l 


13 


Turn-Off Delay 


'off 


1,13 


- 


- 


- 


22 


- 


- 


- 


- 


- 


22 


- 


- 


ns 


l 


13 
















4 




14 


2,3,10 


Rise Time 


'r 


1,13 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 


l 


13 
















4 




14 


2,3,10 


Fall Time 


'f 


1,13 


- 


- 


- 


6.0 


- 


- 


- 


- 


- 


6.0 


- 


- 


ns 


l 


13 
















4 




14 


2,3,10 
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* Prime Fan-Out 

t Ground inputs to gates not under test during ALL tests unless otherwise noted. 

t The inputs to all gates must be ungrounded. 



"AND" J-K FLIP-FLOP 

MC515 • MC565 
MC415 • MC465 



MTTL MC500/400 series 



I 




EQUIVALENT CIRCUIT 




The MC415, MC465, MC515, and MCS65 are clocked 
flip-flops that trigger on the negative edge and perform the 
J-K logic function. Each flip-flop has an AND input gating 
configuration consisting of three J inputs ANDed together 
and three K inputs ANDed together. The multiple J and 
K inputs minimize the requirements for external gating in 
coun ters and cert ain other applications. A direct SET, PRE- 
SET, and RESET are also available. 

In normal operation, information is changed on the J and 
K inputs while the clock is in the low state, since the inputs 
are inhibited in this condition. Information is read into a 
temporary memory when the clock is in the high state. 
When the clock goes low, the information is transferred 
to the bistable section and the Q and Q outputs respond ac- 
cordingly. The information on the J and K inputs should not 
be changed while the clock is in the high state. Each flip-flop 
can b e set or reset d irec tly by a pplying the low state to the 
direct SET, PRESET, or RESET inputs. 

Since each flip-flop is a charge-storage device, there is a 
restriction on the clock fall time that must be observed. 



1 


K? 2 


) 


5 


CLOCK 3 f 




J, 5 

ji 6 

JS 7 


> 


, ° r 




•ftMFT q 





j 


K 


°n 


°n+T 




















1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 






V cc - 4 _C 

GND-10 "J^ 



Where J = J 1 • J2 • J3 
K- K|« K 2 # K 3 



Total Power Dissipation = 40 mW typ/pkg 
Switching Times: 

'on = 25 "» typ 

•off" 13 nstyp 



SERIES 


INPUT LOADING 

FACTOR (I F> 


OUTPUT DRIVE (l OL ) 


TEMPERATURE 
RANGE 


CLOCK 


ALL 
OTHER 


CLOCK 


ALL 
OTHER 


MC515 
MC565 


15 1 (-2.0 mA) (-1.33 mA) 


15 MC500 series Gates (20 mA) 
7 MC500 series Gates (10 mA) 


-55°C to+125°C 


MC415 

MC465 


1 - s 1 (-2.5 mA) (-1.66 mA) 


12 MC400 series Gates (20 mA) 
6 MC400 series Gates (10 mA) 


0°C to +75°C 
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MC515, MC565/MC415, MC465 (continued) 



OPERATING CHARACTERISTICS 



Clock fall time < 1 50 ns. 

Triggers on clock pulse widths ^ 20ns. 



Provides direct SET, PRESET, and RESET inputs. The 
application of a "0" state to 8 or 9, sets Q high; "0" state 
to 13, resets Q low. The clock must be in the low state 
when these functions are performed. 

Data at the J and K inputs must be present before the 
clock goes to a high state. If the information on the J and 
K inputs is changed while the clock is in a high state, the 
flip-flop will require typically 300 ns to recognize a "1" 



state to "0" state information change on the J and K 
terminals. The flip-flop will require typically 10 ns to 
recognize a "0" state to "1" state change. 

Negative edge triggering — When the clock goes from 
the high state to the low state, the information in the 
temporary storage section is transferred and the Q and Q 
outputs will respond accordingly. While the clock is in a 
low state, the J and K terminals are inhibited. 

Unused J and K i nputs shou ld b e tied to the clock or 
to 2.0 to 5.0 Vdc. PRESET and SET are tied to Q; 
RESET is tied to Q. 



FIGURE 1 - SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT 



v cc - S.O Vdc ±1%. 




6 Q OUTPUT 



6 Q OUTPUT 



NOTES 

All transistors are MC51 1 (all emitters common) or equivalent 

Rq = 50 ohms 

C|_ = 15 pF including stray capacitance 



I 



=■ 6 

SCOPE 
TRIGGER 



VOLTAGE WAVEFORMS AND DEFINITIONS 



SWITCHING TIMES 



TEST 


TEST 
SYMBOL 


INPUT 
PULSE 


MIN 


MAX 


UNIT 


Delay Time Off 
Delay Time On 
Rise Time 
Fall Time 
Amplitude 


<c.1t 

ton 

'. 

<t 

v Amp 


V 
V 
v . 

V 


3.2 


20 

40 
3.0 
.5.0 


ns 

ns 

' tV» ■ 

ns 

Volt 


WORST-CASE TESTS 
{Device must toggle with each clock pulse) 


TEST 


SYMBOL 


LIMITS 


INPUT 
CONDITIONS 


Toggle Frequency 

Pulse Width 

Input High Voltage 

• -,i i : , 


f Tog 

KW 

V|H 

'1 


20 MHzmax 
20 ns min 
1.8 V min 
150 ns max 


w 
! x 

Y 
Z 



- ■ 



90% -Hf i =Yj-90% 02V 

"' 15v4/ Vi H AM.5V max 

1 0%X 1 }, <"V I 

GND 'T — ^f , , ■ T"T" ' ' fa s 



>t ffJ 



Q (Q) OUTPUT 



+ 2.0VI 
-fl-1.5 V V 

jffl.OV 



VAmp 



(iN'i 



Q (Q) OUTPUT 

: '* * UNO — ■ 



1 AT?-" v 

ton 4 li0 y 



INPUT PULSE CONDITIONS 






PRF 
PW 
tr 

tf 
V|H 



20 5.0 5.0 
20 100 20 



10 
=310 
3.5 



£10£10 
S10f£10 



5.0 



Z UNIT 



MHz 



1.0 



1 00 200 | ns 

^10 

^10 

1.8 



150 

3.5 
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MC515, MC565/MC415, IVIC465 (continued) 



FIGURE 2 - J-K TERMINAL CHARACTERISTICS TEST CIRCUIT 



v en/ v iimm» 



I 



3.0 Vdc±1* 



V C C" E.DVUc il« o 




IJMiiBsaiils 
SCOPE 
■^TRIGGER 



ptoTEsy 

All transistors are MC511 
/all emitters common) or 
...<ik)ujvalaM 

Hq «'S0 ohms 

Cl - 18 pF Including, stray capscltance 
IENABLE MODE TEST: 

I The device under test shall toggle when 1 

1 V EN " 1 - 8 Vd c ±1 *■ is applied. 
I INHIBIT MODE TEST: 

I The device under test shall NOT toggle when! 
f V| NH = 1.2 Vdc ±196 is applied. 



INPUT VOLTAGE WAVEFORMS AND DEFINITIONS 



;•'.;«**;.> 


tf'IOnsmax tf-10n»max 

1;SV-/- 3.6 V Ar-1>BV «"•« 
'-■- 4 - -X.-" ■ 


•S.OMHi K- 100 n»-=»|. ■ "\ ■■■'■'Jrl 



FIGURE 3 - SET-RESET-PRESET TERMINAL CHARACTERISTICS TEST CIRCUIT 



oV| HX - 3.0 Vdci)% 



PULSE 
GENERATOR 



iCOPE J 



f=& 






rt_yy 

— c 



NOTES: 

All transistors are MCS1 1 

(alt emitters oommon] 

or equivalent 
Rq * SO ohrris 

Cl - IS pF including stray capacitance 
'Post * Po5t Time 

TEST PARAMETERS 

» | SYMBOL | VA LUE j 

i 'Post ! 120 | 



UNIT j j 
nsm '" 



toff 






ns max 
ns max 



..'NOX£f'''l-:"'.'..'--:<r'"-''*",.'- '"• ; ^ ;: ',V*-r ; ;.-- 

When tp OJ , |s 120 ns. SET, PRESET or RESET 
pulses must act uate the devi ce. 
SET. PRESET, and RESET pulse cannot return 
to the high state before the required post time. 
Connections shown for measuring times related 
toSjET terminal only. To measure times at PRE- 
SET terminal apply input puls e to Pin 9 In place 
of Pin 8. To measure times et RESET 
apply the input pufee to Pin 13. 



v cc = s.ovdc±.i%o Vcc 



4.0 It 
15% 



l.Ot 
±5% 




fa.oi 
- 

4 



i- 



Tf "in* 



■■S-! 



«% 



Aq output 



TaTc 



OUTPUT * 



1.0k 
±6* 



, . SYNC 



VOLTAGE WAVEFORMS AND DEFINITIONS 



tr ■ 1 ns max -H H- 




H f 


•if?" 10 ns max 

-90* 0.2 V 

-1.S-V max 

-10* I 


clock! input ft 

PRF - LOMHi-^ 


1 
35 V 

iiiiiiiiliiii 


t 


Q (5) OUTPUT 


— 100 ns 




— tp ost ^ 1 "NL. 






"r^iJ- GND 


3 (Q) OUTPUT 






V .•{.'• /-K** 










s'ff " — ■ 

PHTsTf 

(RT3ET) 






'■■.■¥,■• .' jpi.jj.yr": 


1—40 ns— ( : . !*'"." 
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ELECTRICAL CHARACTERISTICS 

Test procedures are s hown for only one 
J and K input, plus the SET, PRESET, and 
RESET inputs. To complete testing, se- 
quence through remaining J and K inputs 
in the same manner. 




MC515*, MC565 



Characteristic 



Input 

Forward Current 



Leakage Current 



Inverse Beta Current 



Breakdown Voltage 



Symbol 



Pin 
Under 

Test 



MC515, MC565 Test Limits 



@ Test 
Temperature 

-55°C 

+25°C 

Ul25°C 

0°C 

MC415 :: , MC465 I +25°C 
+75°C 



-55°C 



Min 



Max 



Prime Fan-Out. 



+25°C 



Min 



Max 



+125°C 



Min 



Max 



TEST CONDITIONS 



mA 



MC415, MC465 Test Limits 



0°C 



Min I Max 



5.5 



5.5 



+25°C 



Min 



Max 



+75°C 



Min Max 



Unit 



5td 



Std 



2 I, 



Volts 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



2 1 



2,3,5,6, 
7,9,13,14 

1,2,3,6, 
7,8,9,14 

1,2,3,5, 
6,7,9,14 

1,2,3,5, 
6,7,8,14 

1,2,3,5, 
6,7,9,14 



Gnd 



1,8,10 
5,10,13 
8,10,13 
9,10,13 



2,3,5,6,7,10,11,14 

1,2,3,6,7,10,12,14 

1,2,3,5,6,7,9,10,12,14 

1,2,3,5,6,7,8,10,12,14 

1,2,3,5,6,7,10,11,14 



10 



2,3,5,6,7,10,11,14 

1,2,3,6,7,10,12,14 

1,2,3,5,6,7,9,10,12,14 

1,2,3,5,6,7,8,10,12,14 

1,2.3,5.6,7,10,11,14 



(continued) 
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ELECTRICAL CHARACTERISTICS (continued) 


TEST CONDITIONS 


Cnd 




mA 


Volts 


J and K input, plus the SET, PRESET, and 5 
RESET inputs. To complete testing, se- 53 
quence through remaining J and K inputs "' 
in the same manner. j 

& 
I 






lot 


'oh 


'in 


2I,„ 


V,t 


v,„ 


V R 


VfhO 


V,h, 


v 

out 


Vcc 




1 




M ] 


3 


,, Temperature 

j -55°C 
— " MC515 ! , MC565 I +25°C 


Pr* 


Std 


Pr* 


Std 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


1.0 


2.0 


5.5 


5.0 


f=E5 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


1.2 


1.7 


5.5 


5.0 


8 


LI 


Ul25"C 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


0.9 


1.4 


5.5 


5.0 


9 


( o°c 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.1 


1.9 


5.5 


5.0 


MC415*, MC465 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.2 


1.8 


5.5 


5.0 


( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.1 


1.7 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC515, MC565Test Limits 


MC415, MC465 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+ 125°C 


0°C 


+25°C 


+75°C 


lot 


'oH 


'in 


2l ir 


V,i 


v,„ 


v» 


V,K0 


v,„, 


V o»t 


Vcc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Clock Input 

Forward Current 


h 


3 


- 


-2.0 


- 


-2.0 




-2.0 




-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


- 


- 


- 




1,2,5,6, 
7,8,9,13,14 


- 


- 


" 


4 


3,10 


Leakage Current 


'r 


3 


- 


150 


- 


150 


- 


150 


- 


150 


- 


150 


- 


150 


(iAdc 




- 


- 


• 


- 


- 


3 


- 


- 




4 


1,2,5,6,7,10,14 


Inverse Beta Current 


h. 


3 
3 




150 

150 


- 


150 
150 


- 


150 

150 


- 


150 

150 


- 


150 
150 


- 


150 
150 


jiAdc 
MAdc 


. 


- 


. 


- 


13 

8 


- 


3 
3 


. 


_ 


" 


4 
4 


10 
10 


Breakdown Voltage 


BV i„ '•(>•■ 


3 
3 


5.5 
5.5 


- 


5.5 

5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


: 


5.5 
5.5 


: 


Vdc 
Vdc 


. 


_ 


_ 


3 
3 


13 
8 


'. 


_ 


- 


- 


- 


4 
4 


10 
10 


BV. ,.,.. 


3 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 




Vdc 


" 


- 


" 


3 


- 


- 


- 


- 


- 


" 


4 


1,2,5,6,7,10,14 


Output 

Output Voltage 


V out "0" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 
1 




0.45 
1 


- 


0.45 
1 


Vdc 


12 
11 
11 


- 


- 


: 


- 


■ 


- 


- 


13 

9 
8 


" 


4 


3,8,10 
3,10,13 
3,10,13 


V out"l" 




2.5 


- 


2.4 
1 


: 


2.7 
I 


~ 


2.5 
\ 


: 


2.4 

1 


- 


2.5 


■ 


Vdc 
\ 


" 


12 
11 
11 


" 


■ 


" 


; 


; 


13 

9 
8 


"; 


^ 


4 
\ 


8,10 
10,13 
10,13 


Leakage Current 


X OLK 




- 


235 
225 


; 


225 
225 


: 


225 
225 


. 


225 
225 


. 


225 

225 


- 


225 
225 


pAdc 
/iAdc 


_ 


- 


■ 


- 


- 




- 


- 


. 


12 
11 


4 
4 


1,2,3,5,6,7,8,9,10,13,14 
1,2,3,5,6,7,8,9,10,13,14 


Short -Circuit 
Current 


'sc 




- 


_ 


-45 

-45 


-90 
-80 


. 


- 


' 


- 


-45 
-45 


-90 
-90 


- 


- 


mAdc 
mAdc 


" 


- 


" 


- 






. 


" 


- 


- 


4 
4 


1,2,3,5,6,7,8,9,10,12,13,14 
1,2,3,5,6,7,8,9,10,11,13,14 


Output Voltage 


V OL 




- 


0.40 

1 


: 


0.40 
1 


■ 


0.45 
i 


" 


0.40 
1 


- 


0.40 
1 


" 


0.45 


Vdc 

\ 


12 
11 

11 


" 


'- 


: 


- 


13 

9 
8 


: 


: 


- 




4 
1 


3,8,10 
3,10,13 
3,10,13 


V OH 




2.80 

1 


: 


3.20 


: 


3.35 

1 


- 


3.00 


: 


3. 10 


" 


3.15 


'- 


Vdc 

1 


" 


12 
11 

11 


" 


" 


13 

9 

8 


: 


■ 


" 


" 


' 


4 

1 


8,10 
10,13 

10,13 


Power Requirements 
(Total Device) 

Power Supply Drain 


! PD 
'PD 




- 


12 
12 


- 


12 

12 


- 


12 

12 


- 


14 
14 


- 


14 
14 


- 


14 
14 


mAdc 
mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 
4 


3,10,13 
3,8,10 



o 

en 



o 
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01 

n 

OS 

in 
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o 

r+ 
3' 
C 
CD 
Q. 



* Prime Fan-Out. 



/ 



"OR" J-K FLIP-FLOP 

MC516 • MC566 
MC416 * MC466 



MTTL MC500/400 series 




The MC516, MC566, MC416, and MC466 are clocked 
flip-flops that trigger on the negative edge and are internally 
wired to perform the J-K logic function. Each flip-flop has a 
positive logic AND-OR input gating configuration that con- 
sists of two clocked J inputs ANDed together, two clocked K 
inputs ANDed together, two clocked L inputs ANDed together, 
and two clocked M inputs ANDed together. The J and the L 
inputs are ORed togeth er and the K and the M inputs are 
ORed together. A direct SET is also available. 

I n normal operation, information is changed on the clocked 
inputs while the clock is in a low state, since the inputs are 
inhibited in this condition. Information is read into a temp- 
orary memory through the AND-OR input gating when the 
clock is in the high state. When the clock returns low the infor- 
mation in the temporary memory is transferred to the bi- 
stable section and the Q and the 5 outputs respond accord- 
ingly. The information on the clocked inputs should not be 
changed while the clock is high. 

Each flip- flop can be set directly by applying a low state 
to the direct SET input. Since each flip-flop is a charge stor- 
age device there is a restriction on the clock fall time that 
must be observed. 

The AND-OR input configuration of each flip-flop makes 
it very useful for shift right/shift left registers and for up/ 
down counters. 



M 2 13 



I 




EQUIVALENT CIRCUIT 

9SET 




J 


L 


K 


M 


°n 


°n+1 








X 


X 








1 


X 


X 


X 





1 


X 


1 


X 


X 





1 


X 


X 








1 


1 


X 


X 


1 


X 


1 





X 


X 


X 


i 


1 


Q 



Where J = J, • J 2 
L- Ll .L 2 
K = K,. K 2 

M - M.| • M 7 



Total Power Dissipation = 60 mW typ/pkg 
Switching Times: 

tor, - 25 ns typ 

toff - 13 ns typ 



SERIES 


INPUT LOADING , . 
FACTOR " F ' 


OUTPUT DRIVE (l OL ) 


TEMPERATURE 
RANGE 


CLOCK 


ALL 
OTHER 


CLOCK 


ALL 

OTHER 


MC516 

MC566 


3 1 (-4.0 mA) (-1.33 mA) 


15* MC500 series Gates (20 mA) 

7 MC500 series Gates (10 mA) 


-55°Cto+125°C 


MC416 
MC4S6 


3 1 (-5.0 mA) (-1.66 mA) 


12 MC400 series Gates (20 mA) 

6 MC400 series Gates (10 mA) 


0°C to +75°C 
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MC516, MC566/MC416, MC466 (continued) 



OPERATING CHARACTERISTICS 



Clock fall time ^ 150 ns. 

Triggers on clock pulse widths =t 20 ns. 

The application of a "0" state to the SET will cause Q to go 
to the "1" state. The clock must be in the low state when this 
function is performed. 

Data at the clocked inputs must be present before the clock 
goes to a high state. If the information on the clocked inputs is 
changed while the clock is in a high state, the flip-flop will require 
typically 300 ns to recognize a "1 " state to "0" state change. 
The flip-flop will also require typically 10 ns to recognize a "0" 
state to "1 " state change. 

Negative edge triggering — When the clock goes from the high 



state, the information in the temporary storage section is trans- 
ferred; and the Q and Q outputs will change accordingly. While 
the clock is in a low state, the J, K, L, and M terminals are 
inhibited. 

Unused Inputs: 

Single unused J, K, L, and M inputs should be tied to the used 
input, to the clock input, or to 2.0 to 5.0 Vdc. 

If both J, K, L, or M inputs are unused, they MUST be tied to 
ground. 

Unused SET is tied to Q. 



I 



FIGURE 1 - SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT 



V IHX ~ 3.0 Vdc 11% 



«Cc " 5.0 Vdc t1% 




Kl >T.S3 - 

All transistors are MC51 1 (all emitters common) or equivalent 

Rq - 50 ohms 

Cl = 15 pF including stray capacitance 



c I 5 OUTPUT . . ■*■ 4 SCOPE 
TRIGGER 



VOLTAGE WAVEFORMS AND DEFINITIONS 



SWITCHING TIMES 



■ '.TEST-- • . 


TEST 
SYMBOL 


INPUT 
PULSE 


MIN 


MAX 


UNIT 


Delay Time Off 
Oelay Time On 
Rise Time 
Fall Time 
Amplitude 


• "*o« - 
'oh 

'- 
'i 

VAmp 


V 

V". 

-V 

V 

V 


3.2 


20 

40 
8.0 
5.0 


• ns 
' ns 

ns 

n; 
Volt 


WORST-CASE TESTS 
(Device must toggle with each clock pulse) 


TEST 


SYMBOL 


LIMITS 


INPUT 
CONDITIONS 


Toggle Frequency 
Pulse Width 
Input High Voltage 
Fall Time 


■'fTsjo, ■ 

'••■'«*■'. 

Vim 

■- 


20 MHz max 
20 ns min 
1.8 V mnV° 
150 ns max 


w 

- "y .' 

z 




Q (3l OUTPUT 
GNO ^^ 



1.5 V 0.2 V mas 

0% : i.- '■ 



yipff-l - ■'':.. . 

I «r-Hh ., . 



5 (Q) OUTPUT 

GNO 



- *on 



If 

2.0 V 

1.6 V 



INPUT PULSE CONDITIONS 



PBF 
PW 



W 

20 

20 
£10 
£10 

3.5 



5.0 
100 20 



5.0 

100 



£iq£i0£io 

£10£10 £10 
3.5 3.5 1.8 



Z UNIT 

1.0 I MHz 
200 ns 

£501 ns 
1 50 ns 

3.5 Volt 

,„ .,,!,,,' , 
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MC516, MC566/MC416, MC466 (continued) 



FIGURE 2 - J-K-L-M TERMINAL CHARACTERISTICS TEST CIRCUIT 



ven/Vimh ? 




NOTE S: 

All Transistors are MC51 1 

(all emitters common) or equivalent 

Rg - 50 ohms 

C L ■ 15 pF Including stray capacitance 

EN 4BLE MODE TEST: 
i The device under test shall toggle when 
j V EN - 1.8 Vdc±1% is applied. 
•INHIBIT MODE TEST: 

The device under test shall NOT toggle when 
I V||mh - 1.2 Vdc±1% is applied. 



TRfjlil li 



INPUT VOLTAGE WAVEFORMS AND DEFINITIONS 



PRF 


t r = 10 n» 

1.5 V-Li 

IQJX 

■ 5.0 MHz 1— 


nax tf ■ 


10 ns max 


0.2 V max 


3.S V 

1 

-100 ns- 


■=y-9o% 

Ar-1.6 V 

XjiSt 







I 



FIGURE 3 - SET TERMINAL CHARACTERISTICS TEST CIRCUIT 

? V IHA +5.0 VdcilWf Vcc 

3.0 vdc 11% 



PULSE 

"ORM',,'" . 

: a*'-:-' 'is 



^-1 



SCOPE 



a ft- 

)PE -J 



«G 



'■ ' —I M h-i 



^y 



^ 




rz ! 

»2 



OQ OUTPUT 



' i 3 OUTPUT 



: TRIGGER 



NOTES: 

An transistors mrw MC511 

tall ernitter* common) 

or equivalent 
Rq = 50 ohms 
Ci_ - 1 5 pF including stray capacitance 



•Post ~ Post Time 



TEST PARAMETERS 



SYMBOL 
•Post 

'on 

toff 



IE j UNIT 
120 I ns min 



VALUE 



40 
20 



_Jr 



NOTE: 

When te on is 120 ns. 9ET pulse must actuate 
the device. SET pulse cannot return to the high 
state- before the required poet time. 



VOLTAGE WAVEFORMS AND DEFINITIONS 

t, - 10 ns max 



f 



1 

3.5 V 
I 



CLOCK. INPUT 

PRF- I.OMHztyp I- 1O0 

3 (Q) OUTPUT 



h h- tf - 10 ns niax 
■1 90% 



-10K 



-«Po«- 



-I GND 



O (5l OUTPUT 



^ /- 


|_^,,^|-1.»V 


KifflSfflliiiiiSiSilii^ 


-'oft-j 


.':.':.:'•■ "\j 


J^-)-1.6V 

I 1:.. ... -.1 
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ELECTRICAL CHARACTERISTICS B? !.=4~"Vi 


— 12 

©Test 
Temperature 

— " ( -55°C 


TEST CONDITIONS 


Gnd 


Test procedures are shown for only one J, "a j; 
one K, and the SET input. The remaining z 3 _ 


: Lx 


a 


mA 


Volts 


lot 


'oh 


'in 


2',n 


< 'in 


V,L 


v,„ 


v. 


v*. 


V thO 


v„, 


Vcc 


J, K, L, M inputs are tested in the same h 6 _ 




Pr* 


Std 


Pr' 


Std 


manner. '* " ^=^ ^ J 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


L 1 8- 
S 9- 




MC516", MCS66 { +25°C 
(+125°C 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 




20 


10 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.S 


4.5 


1.4 


0.9 


5.5 


5.0 


( o°c 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


MC4I6*, MC466 \ +25°C 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC516, MC566 Test Limits 


MC416, MC466 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


L l« 


'oh 


'in 


2I,„ 


4l ta 


V,t 


V,H 


v. 


v, h , 


VlnO 


v 

"out 


v« 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


h 


1 

5 

9 


- 


-1 


33 


- 


-1.33 


- 


-1. 

1 


33 


■ 


-1 


66 


- 


-1 


66 


" 


-1 


66 


mAdc 


- 


- 


- 


- 


- 


- 


" 


2,3,5,6,7, 
8,13,14 

1,2,3,6,7, 
8,13,14 

1,2,5,6,7, 
8,13,14 


- 


- 


- 




1 


1,9,10 
5,10,11 
3,9,10,11 


Leakage Current 


r R 


1 
5 
9 


\ 


100 
\ 


" 


100 

1 


: 


100 

1 


: 


100 

\ 


: 


100 
i 


; 


100 

1 


fiAdc 

1 


; 


: 


: 


: 


: 


\ 


: 


1 
5 
9 


: 


\ 


\ 


4 
\ 


2,3,5,6,7,8,10,11,13,14 
1,2,3,6,7,8,9,10,12,13,14 
1,2,3,5,6,7,8,10,12,13,14 


Inverse Beta Current 


'l 


1 
5 
9 


- 


100 


: 


100 


: 


100 


" 


100 


: 


100 

1 


: 


100 

1 


fiAdc 

1 


: 


" 


" 


" 


1 


'- 


: 


1 
5 

9 


: 


'- 


'■ 


4 
\ 


9,10 
10,11 
10.11 


Breakdown Voltage 


BV ln"0" 


1 
5 
9 


5.5 
1 


: 


5.5 


- 


5. s 

\ 


- 


S.5 

1 


: 


5.5 


1 


5.5 


- 


Vdc 

1 


- 


1 


1 
5 
9 


















4 

\ 


9,10 
10/11 
10,11 


'"l," 1 ' 


1 

5 
9 


5.5 
1 


: 


5.5 


1 


5.5 


- 


5.5 


• 


5.5 


• 


5.5 


• 


Vdc 
» 


■ 


\ 


1 
5 
9 


















4 
\ 


2,3,5,6,7,8,10,11,13,14 
1,2,3,6,7,8,9,10,12,13,14 

1,2,3,5,6,7,8,10,12,13,14 



o 
01 

en 

s 

o 
en 

en 
o 
en 



O 

■p. 
en 
en 

o~ 

o 

r+ 

c 

(D 
Q. 



' Prime Fan-Out 



CD Momentarily ground pin prior to taking measurement at terminal. 



ELECTRICAL CHARACTERISTICS (continued) 


TEST CONDITIONS 


Gnd 




mA 


Volts 


@ Test 
Temperature 


'ex 


■oh 


'in 


2'h. 


4 'in 


V,L 


V,H 


v, 


v,„, 


V|h0 


v 

'out 


v« 


Pr* 


Std 


Pr" 


Std 


j -55°C 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


MC516* MC566 { +25°C 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


( + 125°C 


20 


10 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 


( QX 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


MC4J6*, MC466 I +25°C 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 


( +75°C 


20 


10 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC516, MC566 Test Limits 


MC416, MC466 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


'oi 


■oh 


L 


2I,„ 


4 'in 


V,L 


V,H 


v» 


v,„, 


Vtho 


V 

out 


Vcc 


Clock Input 

Forward Current 


! F 


3 


- 


-4.0 


- 


-4.0 


- 


-4.0 


- 


-5.0 


- 


-5.0 


- 


-5.0 


mAdc 


- 


- 


- 


- 


- 


" 


" 


1,2,5,6,7, 
8,13,14 


- 


" 


- 


4 


3,10 


Leakage Current 


! R 


3 


- 


300 


- 


300 


- 


300 


- 


300 


- 


300 


- 


300 


fiAdc 


- 


- 


- 


- 


- 


- 


- 


3 


- 


- 


- 


4 


1,2,5,6,7,8,10,13,14 


Inverse Beta Current 


'l 


3 
3 


- 


400 
400 


_ 


400 
400 


- 


400 
400 


. 


400 
400 


- 


400 
400 


: 


400 
400 


mAdc 
mAdc 


: 


- 


- 


- 


" 


- 


" 


3 
3 


- 


" 


- 


4 
4 


9,10 
10,11 


Breakdown Voltage 


BV in"0" 


3 
3 


5.5 
5.5 


. 


5.5 
5.5 


- 


5.5 
5.5 


. 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 




Vdc 
Vdc 


- 


- 


- 


- 


3 
3 


" 


" 


- 




- 


- 


4 
4 


10,11 
9,10 


BV 1n"l" 


3 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


- 


3 


- 


- 


- 


- 


- 


- 


- 


4 


1,2,5,6,7,8,10,13,14 


Output (For Set Only) 

Output Voltage 


v 

out "0" 


11 


• 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 




0.45 


- 


0.45 


Vdc 


ii® 
















9 


- 


- 


4 


3,10 


V out "1" 


11 


2.5 


- 


2.4 


- 


2.1 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


11 


- 


- 


- 




- 


- 


- 


9 


- 


4 


3,10 


Leakage Current 


! OLK 


12 
11 


- 


650 
650 


- 


650 
650 


_ 


650 
650 


- 


650 

650 


- 


650 
650 


- 


650 
650 


uAdc 
/jAdc 


: 


- 


: 


: 


; 


; 


- 


12 
11 


; 


: 


: 


4 
4 


1,2,3,5,6,7,8,10,11,13,14 
1,2,3,5,6,7,8,9,10,13,14 


Short-Circuit 
Current 


'sc 


12 
11 


_ 


- 


-45 
-45 


-90 
-90 


_ 


- 


- 


- 


-45 
-45 


-90 
-90 


- 


- 


mAdc 
mAdc 


- 


- 


- 


- 


- 


" 


" 


- 


• 


- 


- 


4 
4 


1,2,3,5,6,7,8,10,11,12,13,14 
1,2,3,5,6,7,8,9,10,11,13,14 


Output Voltage 


v 

v OH 


12 
11 


2.80 
2.80 


. 


3.20 
3.20 


_ 


3.35 
3.35 


_ 


3.00 
3.00 


. 


3.10 
3.10 


- 


3.15 
3.15 


: 


Vdc 
Vdc 


- 


12 
11 




















4 
4 


3,10,11 
3,10,12 


V OL 


12 
11 


_ 


0.40 
0.40 


" 


0.40 
0.40 


- 


0.45 
0.45 


- 


0.40 
0.40 


- 


0.40 
0.40 


. 


0.45 

0.45 


Vdc 

Vdc 


12® 
11® 


: 


- 


- 


- 


- 


9 
9 


- 


- 


- 


- 


4 
4 


3,10 
3,10 


Breakdown Voltage 


'o 


12 

11 


_ 


4.25 
4.25 


- 


4.25 
4.25 


- 


4.25 
4.25 


_ 


4.25 
4.25 


- 


4.25 
4.25 


. 


4.25 
4.25 


mAdc 
mAdc 


: 


: 


: 


: 


- 


" 


" 


- 


- 


- 


12 
11 


4 
4 


1,2,3,5,6,7,8,10,11,13,14 

1,2,3,5,6,7,8,9,10,13,14 


Power Requirements 
(Total Device) 

Power Supply Drain 


'PD 
: PD 


4 
4 


- 


12 
12 


- 


12 
12 


- 


12 
12 


- 


14 
14 


- 


14 
14 


- 


14 
14 


Vdc 
Vdc 


- 


- 


- 


- 


- 


" 


- 


- 


- 


- 


- 


4 
4 


3,10,12 
3,10,11 



s 

O 

en 

k 

o 
<JI 
en 
en 

o 
en 

k 

o 

en 
en 

o~ 

O 

D 
r+ 

c 

05 
Q. 



* Prime Fan-Out 



® Momentarily ground pin prior to taking measurement at terminal. 



R-S FLIP-FLOP 



MTTL MC500/400 series 



MC513 • MC563 
MC413 • MC463 



I 



4.0 ki 1.3 k 5 



w\ 




This device consists of two independent dual 4-in- 
put NAND gates, internally cross coupled to realize a 
multiple input R-S flip-flop. The circuit can be used 
to eliminate switch contact bounce and to provide a 
temporary storage for data. 











R1 
R2 


2- 
3— 






sT 








§2 














S3 












R 


-2-3-13 






S 


- 5-6-9 




Positive Logic = 




11 ■ 


Q- 


5 + 6 + 9 



Total Power Dissipation = 30 mW typ/pkg 
Propagation Delay Time = 20 ns typ (to change state) 





TRUTH TABLE (Positive Log 


id 


R 


S 


Q { Q 










Not Permitted 







1 





1 


1 







1 





1 




1 


Q 


Q 



SERIES 


INPUT LOADING FACTOR dp) 




OUTPUT DRIVE 


(lOLl 


TEMPERATURE RANGE 


MC513 
MC563 


1 (-1.33 mA) 


15 

7 


MC500 series Gates 
MC500 series Gates 


(20 mA) 
(10 mA) 


-55°C to +125°C 


MC413 
MC463 


1 (-1.66 m A) 


12 
6 


MC400 series Gates 
MC400 series Gates 


(20 mA) 
(10 mA) 


0°C to + 75°C 



SWITCHING TIME TEST CIRCUIT t 



VOLTAGE WAVEFORMS AND DEFINITIONS 



V|HX TP out2 v cc v cc 

O+3.0 Vdc o 9 +5.0 Vdc ? +5.0 Vdc 




PRF - 2.5 MHz typ 
PW - 200 ns 
t r = 5.0 ns max 
tf = 8.0 ns max 



TP„, 



NOTES: Rq = 50 ohms 



out 1 

•MC513 -260 fl 

MC563 - 570 SI 

MC413 -330 n 

MC463 - 660 U 

C-|- - the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1 .0 ns 
Probe capacitance < 5.0 pF 
t To measure t on , tf for Q and t Q ff, t r for Q, reverse input polarities. 



TPin'2 



8.0 ns 
r max 



■ — tf 5.0 ns max 

3.0 V 



-tf 5.0 ns 

max 



2.0 V 
1.5 V 
1.0 V 



— t r 8.0 ns max 
3.0 V 



2.0 V 
1.6 V 
1.0 V 



P-t r 8.0 ns max 



\ 



/ 2-0 V 

Tt 1SV 

J 1-» v 



-tf 5.0 ns max 



4-42 



GO 



ELECTRICAL CH* 


<RACTERISTICS rs 13 

R1 2 
hown for only one — 3 






~Vp-12 


TEST CONDITIONS 


Gnd 


Test procedures are e 




mA 


Volts 


"nput. The other inpu 


ts are tested in the L " ~^-^ „ - . 
^ >< ^^ @ Test 

r^L_>\ Temperature 


w 


'oh 


L 


V,L 


V,H 


v. 


v lh , 


V th0 


V out 


Vcc 




Pr* 


Std 


Pr* 


Std 




S2 6 




d ta-i-2-11 ( -55°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 






5.5 


5.0 






t.U | ..„ 




S3 a 1 •" MC513*, MIS63 ( +25°C 

( + 12S°C 

MC413*, MC463 < +2S°C 
( +75°C 


20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 




20 


10 


-1.5 


-0.7 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


5.0 




20 


10 


-1.2 


-0.6 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC513, MC563 Test Limits 


MC413, MC463 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+12S°C 


0°C 


+25°C 


+75°C 


'oi 


'oh 


L 


v, L 


v,„ 


Vr 


v, h , 


Vtho 


V 

"out 


Vcc 


Min | Max 


Min 1 Max 


Min | Max 


Min 1 Max 


Min 


Max 


Min 1 Max 






























Input 

Forward Current 


'f 


2 
5 


- 


-1.33 
-1.33 


- 


-1.33 
-1.33 


- 


-1.33 

-1.33 


- 


-1.66 
-1.66 


- 


-1.66 
-1.66 


- 


-1.66 
-1.66 


mAdc 
mAdc 


- 


- 


- 


- 


- 


3,13 
6,9 


- 


- 


- 


4 
4 


2,10 
5,10 


Leakage Current 


'r 


2 

5 


- 


100 

100 


- 


100 
100 


_ 


100 
100 


_ 


100 
100 


_ 


100 
100 


_ 


100 
100 


/lAdc 
MAdc 


- 


- 


- 


- 


- 


2 

5 


- 


- 


- 


4 
4 


3,10,13 
6,9,10 


Inverse Beta Current 


j l 


2 

5 


- 


100 
100 


- 


100 
100 


-■ 


100 
100 


- 


100 
100 


- 


100 
100 


- 


100 
100 


jjAdc 
,uAdc 


_ 


- 


. 


_ 


_ 


2 

5 


- 


_ 


- 


4 
4 


5,6,9,10 
2,3,10,13 


Breakdown Voltage 


BV m"0" 


2 
5 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


Vdc 
Vdc 


- 


_ 


2 

5 














4 
4 


5,6,9,10 
2,3,10,13 


BV. ,„„ 
in"l" 


2 

5 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


Vdc 
Vdc 


- 


- 


2 

5 


_ 


- 


- 


- 


- 


_ 


4 
4 


3,10,13 
6,9,10 


Output 

Output Voltage 


v 
out "0" 




- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


11 


- 


- 


- 


- 


- 


5 


- 


- 


4 


2,3,10,13 


V out "1" 




2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


11 


- 


- 


- 


- 


- 


5 


- 


4 


2,3,10,13 


Leakage Current 


J OLK 




- 


1.25 


- 


1.25 


- 


1.25 


- 


1.25 


- 


1.25 


- 


1.25 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


11 


4 


5,6,9,10 


Short-Circuit 
Current 


'sc 




-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


-10 


-45 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


5,6,9,10,11 


Output Voltage 


V OH 




2.8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


11 


- 


5 


- 


- 


- 


- 


" 


4 


2,3,10,13 


V OL 




- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


11 


- 


- 


- 


5 


- 


- 


- 


- 


4 


2,3,10,13 


Power Requirements 
(Total Device) 

Power Supply Crain 


! PD 


4 
4 


- 


- 


- 


9.0 
9.0 


- 


- 


- 


- 


- 


9.0 
9.0 


- 


- 


mAdc 
mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 
4 


5,6,9,10 
2,3,10,13 


Switching Parameters 

Turn-On Delay 


'on * 


2,12 


- 


- 


- 


30 


- 


- 


- 


- 


- 


30 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


10 


2,5 


12 


Turn-Off Delay 


'off* 


2,11 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


IIS 


2,5 


11 
















4 


10 


Rise Time 


( r * 


2,11 


- 


- 


- 


8.0 


- 


- 


- 


- 


- 


8.0 


- 


- 


ns 


2,5 


11 
















4 


10 


Fall Time 


'f * 


2,12 


- 


- 


- 


5.0 


- 


- 


- 


- 


- 


5.0 


- 


- 


ns 


2,5 


12 
















4 


10 



2 

o 

CT1 
CO 

O 
en 

CO 



O 

*> 

CO 

o 
*> 
0) 

CO 

7T 
o 

r-f 

5' 

c 

CD 

Q. 



* Prime Fan-Out 



for Q and t „, t for Q, reverse input polarities. 



DUAL 4-INPUT EXPANDER 
FOR "NAND" GATES 



MTTL MC500/400 series 



MC511 • MC561 
MC411 • MC461 



I 





13 


12 11 


9 






,,A 


( 


I 


J 


l 




\Ao*-l / 


7/ \ 








/ \ 


\W 














2ch 






'/ 






w 


-4-0 6 


3<H 
1 


i 


















-J-05 




', 


; 














2 










. 


> 


; 






1 


2 


I 










1 










10 










GND 







This device consists of two independent 4-emitter 
input transistors, each of which performs the positive 
logic AND function when used in conjunction with 
expandable gates. The base and collector of each 
device is available for expansion. Using the MC511 
with the MC506 expandable gate, the number of AND 
inputs can be expanded to 20. 

-112 Collector 
.— 2 13 Base 



— *9 Base 

— * 11 Collector 



Total Power Dissipation = mW typ/pkg 
Propagation Delay Time: 
At pd = +3.0 ns typ 

When added to the expandable 
"AND-OR-INVERT" gate. 
At pd /pF = +1-6 ns/pF typ 

Caused by additional capacitance at 
expander points. 



SERIES 


INPUT 
LOADING (le) 
FACTOR 


TEMPERATURE 
RANGE 


MC511 

MC561 


1 (-1.33 mA) 


-55°Cto+125°C 


MC411 

MC461 


1 (-1.66 mA) 


0°C to +75°C 



Full output loading factor of the expandable gate is maintained. 



APPLICATION: EXPANDABLE 8-INPUT "AND- 
OR-INVERT" GATE WITH A 
DUAL 4-INPUT EXPANDER 
CONNECTED. 



BV in "0". VBE. lL TEST CIRCUIT 




EXPANDABLE GATE 
MC506 



MC406 
MC456 



EXPANDER 
MC511 
MC561 
MC411 

MC461 



POSITIVE LOGIC: 



12=14«1«2«3«6'6"7»8«14«1.2«3«6«6«7i 
I I l 



EXPANDABLE GATE 



EXPANDER 



V BE ? 



*'B 



N (J) ^p ^, 



•v R 3I 



N3605 
OR 

♦ equiv 



* V R -0 Vfor V BE test 



4-44 



s 

O 



ui 



ELECTRICAL CHARACTERISTICS 


Collector 

'?=! — Y- Vl 

"- @ Test 

em '"" Temperature 
1=5 — Y-* 8 
!3_I-*>. ( - 5 5°C 

c <"'""" MC511 , MC561 < +2S°C 

Ul25°C 

( °° C 
MC41 1 , MC461 { +25°C 

( +75°C 


TEST CONDITIONS 


Gndt 


Test procedures are shown for only one 


mA 


Volts 


a similar manner. Further, test procedures 
are shown for only one input of the ex- 


'b, 


'b2 


'in 


Vr 


Vdc 


v c 


pander being tested. To complete testing, 
sequence through remaining inputs. 


1.33 


1.0 


1.0 


4.5 


** 


1.5 


1.33 


1.0 


1.0 


4.5 


** 


1.5 




1.33 


1.0 


1.0 


4.5 


** 


1.5 




1.66 


1.0 


1.0 


4.5 


** 


1.5 




1.66 


1.0 


1.0 


4.5 


** 


1.5 




1.66 


1.0 


1.0 


4.5 


** 


1.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC511 


MC561 Test Limits 


MC411,MC461 TestLimits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+ 125°C 


0°C 


+25°C 


+75°C 


l.i 


'b2 


'in 


Vr 


V oc 


Vc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 














































Leakage Current 


: R 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/lAdc 


13 


- 


- 


1 


- 


- 


2,3,10,14 


Inverse Beta Current 


J L 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


fiAdc 


- 


13 


- 


1 


12 


- 


10 


Breakdown Voltage 


BV in"0" 


1 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


13 


1 


- 


12 


- 


10 


BV in"l" 


l 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


13 


- 


1 


- 


- 


- 


2,3,10,14 


Base-Emitter Voltage 


V BE 


13,1 


- 


1.3 


- 


1.1 


- 


1.0 


- 


1.3 


- 


1.2 


- 


1.1 


Vdc 


13 


- 


- 


- 


12 


- 


1,10 


Base-Collector 
Voltage 


V BC 


13,12 


- 


1.3 


- 


1.1 


- 


1.0 


- 


1.3 


- 


1.2 


- 


1.1 


Vdc 


- 


13 


- 


- 


- 


- 


10,12 


Offset Voltage 


V 


12* 


- 


0.2 


- 


0.2 


- 


0.2 


- 


0.2 


- 


0.2 


- 


0.2 


Vdc 


13 


- 


- 


- 


- 


- 


1,10 


Forward Beta 


h FE 


12 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


3.0 


- 


- 


13 


- 


- 


- 


- 


12 t 


1,10 



t Ground inputs to expanders not under tests during ALL tests 
* Measure Vq from Pin 12 to gnd 
** Voltage obtained with two series diodes tied from collector to gnd. 
t Measure l r and calculate Beta. ,u - ' l 



o 

en 
o 

o 

■i* 



o 



o 
o 

D 

c 

Q. 



( h FE=i|) 



DUAL 4-INPUT EXPANDER 
FOR "AND OR-INVERT" GATES 



MTTL MC500/400 series 



MC510 • MC560 
MC410 • MC460 



I 




This device consists of two independent 4-input 
AND gates. The outputs of each gate are made avail- 
able as ORing nodes. Using the MC509 series and the 
MC510 series with any one of the basic expandable 
gates, up to 10 AND gates can be ORed together. 

Collector 



m. 


-N *12 


_J-*13 




Emitter 




Emitter 


m. 


3±. 




Collector 


Total Power Dissipation = 


10 mW typ/Pkg. 


Propagation Delay Time: 




At pd - +1 .0 ns typ 





When added to the expandable 
"AND-OR-INVERT" gate. 
At pd /pF = +1.0 ns/pF typ 

Caused by additional capacitance 

at expansion points. 



SERIES 


INPUT 
LOADING (l F ) 
FACTOR 


TEMPERATURE 
RANGE 


MC510 
MC560 


1 (-1.33 mA) 


-55°C to+125°C 


MC410 
MC460 


1 (-1.66 mA) 


0°C to +75°C 



Full output loading factor of the expandable gate is maintained. 



APPLICATION: EXPANDABLE 2 -WIDE 4-INPUT, "AND-OR- 
INVERT" GATE WITH A DUAL 4-INPUT EX- 
PANDER CONNECTED. 



VcE.Vqh TEST CIRCUIT 



EXPANDER 

;j2.coijeitpr': : : 




EXPANDABLE 
GATE 



POSITIVE LOGIC 



EXPANDABLE GATE 



EXPANDER 



'Q'C/j COLLECTOR 

X 1 EMITT6R 6 V OH 
_J t^ J 



12 = (14 • 1 • 2 • 3) + (5 • 6 • 7 • 8) + (5 • 6 • 7 • 8) + (14 • 1 • 2 • 3) 
I _J I 1 



R1 = 1.3 k ohms for Vqh test. Adjustable 
to obtain !<; on V^E test * 
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ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one 




Col 




@Test 
Temperature 

( -55°C 
MC510 , MC560 < +25°C 

(+125°C 

( 0°C 
MC410,MC460 | +25°C 

( +75°C 


TEST CONDITIONS 


Gnat 


'M ) 


mA 


Volts j 


expander. The other expander is tested in em» 
a similar manner. Further, test procedures Emm., 
are shown for only one input of the ex- »^q — v — *9 
pander being tested. To complete testing, g^ J—\n 


'c 


L 


v, 


v„ 


v EJ 


v E3 


»*l 


V lhO 


"out 


v« 


VcRH 


Vcc 


^CCH 


4.0 


1.0 


4.5 


1.00 


0.90 


0.8 


2.0 


1.0 


5.5 


* 


- 


5.0 


- 


4.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.7 


1.2 


5.5 


« 


** 


5.0 


8.0 


sequence through remaining inputs. c°u«ctor 


4.0 


1.0 


4.5 


0.65 


0.55 


0.8 


1.4 


0.9 


5.5 


* 


- 


5.0 


- 




4.0 


1.0 


4.5 


0.90 


0.80 


0.8 


1.9 


1.1 


5.5 


* 


- 


5.0 


- 




4.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.8 


1.2 


5.5 


* 


** 


5.0 


7.0 




4.0 


1.0 


4.5 


0.75 


0.65 


0.8 


1.7 


1.1 


5.5 


* 


- 


5.0 


- 


Characteristic 


Symbol 


Pin 
Under 

Test 


MC510, MC560 Test Limits 


MC410, MC460 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+ 125°C 


0°C 


+25°C 


+75°C 


■e 


"in 


v. 


V E , 


v« 


V« 


v, n , 


^thO 


*out 


v« 


"CRH 


Vcc 


VcCH 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


J F 




- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


mAdc 


- 


- 


2,3,14 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,10 


Leakage Current 


'r 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


(iAdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


2,3,10,14 


Inverse Beta Current 


'l 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jiAdc 


- 


- 


1 


13 


- 


- 


- 


- 


- 


12 


- 


4 


- 


10 


Breakdown Voltage 


BV in"0" 
BV in"l" 




5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


_ 


5.5 
5.5 


_ 


Vdc 
Vdc 


- 


1 
1 


_ 


13 


_ 


. 


_ 


- 


. 


12 


- 


4 

4 


- 


10 
2,3,10,14 


Output 

Output Voltage 


V OH 

V © 
CE 


12 
12 


4.8 


0.65 


4.8 


0.95 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.85 


Vdc 
Vdc 


12 


- 


- 


13 


13 


- 


, 


1 


- 


12 


- 


4 

4 


- 


10 
10 


Leakage Current 


'c-LK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


liAdc 


- 


- 


- 


- 


- 


13 


- 


- 


12 


- 


- 


4 


- 


1,2,3,10,14 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I ® 
max 




- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


■- 


- 


mAdc 


- 


- 


- 


- 


- 


9,13 


- 


- 


- 


- 


11,12 


- 


4 


1,2,3,10,14 


Power Supply Drain 


! PDH 
! PDL 




- 


2.5 
3.0 


- 


2.5 
3.0 


- 2.5 
3.0 


- 


3.0 
3.5 


- 


3.0 
3.5 


- 


3.0 

3.5 


mAdc 
mAdc 












9,13 












4 
4 


- 


lot 

1,2,3,10,14 



* Indicated pins tied to Vcc tnru 1-3 k ohms ± 1. 0% resistor. 
** Indicated pins tied to Vqch tnru *-3 k ohms ±1.0% resistor. 

t Ground inputs to gate not under test during ALL tests, unless otherwise noted. 

X The inputs of both gates must be ungrounded. 
© Vce is referenced to the emitter voltage (Pin 13). The other gate is referenced to (Pin 9). 
® Pin 9 ties to Pin 13. Pin 12 ties to Pin 11. 
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'4-WIDE 3-2-2-3 INPUT EXPANDER 
FOR "AND OR INVERT" GATES 

MC509 • MC559 
MC409 • MC459 



MTTL MC500/400 series 



I 




This device consists of two 2-input and two 3-input 
AND gates ORed together with the common ORing 
nodes made available as the output. The basic expand- 
able gate can be expanded up to 10 AND gates by 
using the MC509 series or the MC510 series expand- 
er package. 




Total Power Dissipation = 20 mW/pkg. 
Propagation Delay Time: 

Atpd = +4.0 ns typ (1.0 ns per ORed function) 
When added to the expandable 
"AND-OR-INVERT" gate. 
At pd /pF = 1.0 ns/pF typ 

Caused by additional capacitance 
at expansion points. 



SERIES 


INPUT 
LOADING (l F ) 
FACTOR 


TEMPERATURE 
RANGE 


MC509 
MC559 


1 1-1.33 mA) 


-SS°Cto+125°C 


MC409 
MC459 


1 (-1.66 mA) 


0°C to +75°C 



Full output loading factor of the expandable gate is maintained. 



APPLICATION: EXPANDABLE 4-WIDE "AND-OR-INVERT" 
GATE WITH A 4-WIDE 3-2-2-3 INPUT EX- 
PANDER CONNECTED. 



VCE. Vqh TEST CIRCUIT 




POSITIVE LOGIC: 



EXPANDABLE 
GATE 

MC501 
MC551 
MC401 
MC451 



EXPANDER 

MC509 
MC559 
MC409 
MC4S9 



V CC 




i i OTHER 



OTHER 
GATES 

R1 = 1.3 k ohms for Vqh te5t - Adjustable 
to obtain Iq on Vce test. 



12-(14-1) + (2-3) + (S'6) + (7'8-9) + (13'14'1) + (2-3)+(5-6) + (7-8«9) 
I I t I 



EXPANDABLE GATE 



EXPANDER 
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ELECTRICAL CHARACTERISTICS !J=J~}_^ 


@ Test 
Temperature 

( ™55°C 
MC509 , MC559 j +25°C 

(+125°C 

j OX 
MC409 , MC459 I +25°C 

( +75°C 


TEST CONDITIONS 




Test procedures are shown for only one in- ' — 1 \ 1 e """ J ! 


mA 


Volts 


put of the device. To complete testing, se- "ZZJ — <f3~^2~1 
quence through remaining inputs in the ' | J— ' P^£„„ ,1 


•e 


Ii„ 


Vr 


Vii 


v H 


v E3 


V,H, 


VfhO 


V 

'out 


V C R 


"CRH 


Vcc 


VcCH 


4.0 


1.0 


4.5 


1.00 


0.90 


0.8 


2.0 


1.0 


5.5 


* 


- 


5.0 


- 




4.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.7 


1.2 


5.5 


» 


** 


5.0 


8.0 




4.0 


1.0 


4.5 


0.65 


0.55 


0.8 


1.4 


0.9 


5. 5 


* 


- 


5.0 


- 




4.0 


1.0 


4.5 


0.90 


0.80 


0.8 


1.9 


1.1 


5.5 


« 


- 


5.0 


- 




4.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.8 


1.2 


5.5 


» 


*» 


5.0 


7.0 




4.0 


1.0 


4.5 


0.75 


0.65 


0.8 


1.7 


1.1 


5.5 


« 


- 


5.0 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC509, MC559 Test Limits 


MC409, MC4S9 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


Gnd 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


'c 


L 


v* 


"il 


v E2 


v E3 


v*, 


VfhO 


v 

"out 


V C R 


"CRH 


Vcc 


V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


! F 


> 


- 


-1.33 


- 


-1.33 


- 


-1.33 


- 


-1.66 


- 


-1.66 


- 


-1.66 


mAdc 


- 


- 


2,3,5,6,7, 
8,9,13,14 


- 


- 


- 


- 


- 


- 


" 


" 


4 


- 


1,10 


Leakage Current 


'r 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


piAdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


- 


4 


" 


2,3,5,6,7,8, 
9,10,13,14 


Inverse Beta Current 


l 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/jAdc 


- 


- 


1 


12 


- 


- 


- 


- 


- 


11 


- 


4 


- 


2,3,5,6,7,8,9,10 


Breakdown Voltage 


in 
BV in"l" 


l 
l 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 

5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


Vdc 
Vdc 


- 


1 
1 


- 


12 


- 


- 


- 


- 


- 


11 


- 


4 
4 


- 


2,3,5,6,7,8,9,10 

2,3,5,6,7,8,9, 
10,13,14 


Output 

Output Voltage 


V OH 
V CE© 


n 
n 


4.8 


0.65 


4. 8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


Vdc 

Vdc 


11 


- 




12 


12 


- 


1 


1 


- 


11 


- 


4 
4 


- 


2,3,5,6,7,8,9,10 
2,3,5,6,7,8,9,10 


Leakage Current 


J OLK 


n 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


/jAdc 


- 


- 


- 


- 


- 


12 


- 


- 


11 


- 


" 


4 


" 


1,2,3,5,6,7,8, 
9,10,13,14 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


20 


- 


- 


- 


- 


- 


20 


- 


- 


mAdc 


- 


- 


- 


- 


' 


12 


- 


- 


- 


" 


11 


- 


4 


1,2,3,5,6,7,8, 
9,10,13,14 


Power Supply Drain 


X PDH 
J PDL 


4 
4 


- 


5.0 

6.0 


- 


5.0 
6.0 


- 


5.0 
6.0 


- 


6.0 
7.0 


- 


6.0 
7.0 


- 


6.0 
7.0 


mAdc 
mAdc 












12 












4 
4 


- 


10 

1,2,3,5,6,7,8, 
9,10,13,14 



o 

o 
S° 

2 
n 

CJl 
C7I 
CO 

2 

o 

o 

CO 



o 

(O 

o" 

o 

D 

c 

CD 
Q- 



* Indicated pins tied to Vcc thru 1.3 kohms ± 1. 0% resistor. 
** Indicated pins tied to Vcch thrul. 3 kohms ± 1. 0% resistor. 
(T) Vce is referenced to the emitter Voltage (Pin 12). 



DUAL 4-INPUT LINE DRIVER 



MTTL MC500/400 series 



MC507 • MC557 
MC407 • MC457 



I 



vcc 

4 



2.4 k| 500 




% 



X 



504500 ?2.4k 



> 




y 




10 

GNO 



Each of the two independent drivers in the package 
consists of a 4-input AND gate driving an output in- 
verter. The output inverter is capable of supplying 
twice the drive of the basic gates. The line driver is 
especially useful for driving high capacitive loads or 
for driving large fan-outs such as the numerous clock 
inputs of large counters. 



@D~ 



Positive Logic: 



12= 1 • 2 • 3 • 13 

Nega tive Logic: 
12= 1 + 2 + 3+ 13 



Total Power Dissipation = 60 mW typ/pkg 
Propagation Delay Time = 25 ns typ @ 1000 pF Load 



SERIES 


INPUT LOADING FACTOR dp) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC507 
MC557 


1.5 (-2.0 mA) - 


30 MC500 series Gates (40 mA) 
15 MC500 series Gates (20 mA) 


-55°C to +125°C 


MC407 
MC457 


1.5 (-2.5 mA) - 


24 MC400 series Gates (40 mA) 
12 MC400 series Gates' (20 mA) 


0°C to +75°C 



•Use lp value of gate being driven (-1.33 or -1.66) to 
calculate output drive capability of line driver. 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+ 3.0V 

V-> L 




PRF - 1.0 MHz typ 
PW = 200 ns 
t r = 5.0 ns max 
tf = 5.0 ns max 



+5.0 



SWITCHING 

CHARACTERISTICS 





MC511 

OR 
EQUIV 




MC511 

OR 
EQUIV 




cat 


I 


m\ 




: 

15 pF - 


!1N3605 ! 

r OR , 
-EQUIV : 





CT(pF) 


Max Limits 


tr.n1 


1000 


50 


'on2 


150 


25 


toff t 


1000 


40 


toff 2 


150 


25 


tr 1 


1000 


30 


*r 2 


150 


12 


tf 1 


1000 


30 


tf ? 


150 


15 



1N3605 

OR 
EQUIV 



♦MC507 -260 $2 

MC557 - 570 12 

NOTES . MC407 - 330 n 

' ,_ MC457 - 660 S2 

Rq = 50 ohms 

Cj = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Ground inputs to all gates not under test. 



— — h— 8.0 ns 
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TEST CONDITIONS 


Gndt 




mA 


Volts 


ELECTRICAL CHARACTERISTICS @ Test 


w 


'OH 


l. n 


\ 


V,H 


V, 


v,„, 


V,„o 


V„ U M 


^out2 


V 


v« 


*CCH 


"|HX 


lest procedures are snown Tor only one de- 'i^-J V 12 lemperarure 

vice. The other device is tested in the same 3 — 1 — s t — 55°r 

manner. Further, test procedures are shown 5—3 «. khrcrn'- iuir«7 ) j.nc°r 

for only one input of the device under test. £=3_J 0-11 muu/ '' MlM/ ) +25 C 
To complete testing, sequence through re- 1+125 C 
maining inputs. ( 0°C 


Pr* 


Std 


Pr* 


Std 


40 


20 


-3.0 


-1.5 


1.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


- 


- 


5.0 


- 




40 


20 


-3.0 


-1.5 


1.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


6.5 


8.0 


5.0 


8.0 


3.0 


40 


20 


-3.0 


-1.5 


1.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


- 


- 


5.0 


- 


- 


40 


20 


-2.4 


-1.2 


1.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


- 


- 


5.0 


- 


- 


MC407*, MC457 I +25°C 


40 


20 


-2.4 


-1.2 


1.0 


0.45 


3.0 


4.5 


1.8 


1.2 


5.5 


6.5 


8.0 


5.0 


7.0 


3.0 


( +75°C 


40 


20 


-2.4 


-1.2 


1.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


- 


- 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC507, MC557 Test Limits 


MC407, MC457 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125T 


0°C 


+25°C 


+75°C 


Iol 


'oh 


'in 


V11 


V,H 


v, 


v,„, 


V|hO 


v.„,, 


V out 2 


Vol 


v« 


^CCH 


"|HX 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'f 


1 


_ 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


. 


-2.5 


- 


-2.5 


mAdc 


- 


- 


- 


- 


- 


2,3,13 


- 


- 


- 


- 


- 


4 


- 


- 


1,10 


Input Leakage Current 


'r 


1 


- 


200 


- 


200 


- 


200 


- 


200 


- 


200 


- 


200 


,uAdc 


- 


- 


- 


- 


- 


1 


- 




- 


- 


- 


4 




- 


2,3,10,13 


Inverse Beta Current 


'l 


1 


- 


200 


- 


200 


- 


200 




200 


- 


200 


- 


200 


iiiAdc 


- 


- 


- 


- 


" 


1 


- 




- 


- 


- 


4 


" 


- 


10 


Breakdown Voltage 


B Vcr 


1 


5.5 


- 


5.5 


- 


5.5 




5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 




- 


- 


- 


4 


- 


- 


10 


BV. .„„ 
in 1 


1 


5.5 


- 


5.5 


- 


5.5 




5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


















4 


- 


' 


2,3,10,13 


Output 

Output Voltage 


V 
out "0" 


12 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


12 


- 


- 


- 


- 


- 


1 




- 


- 


- 


4 


- 


- 


10 


V out "1" 


12 


2.5 


- 


2.4 


- 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


12 


" 




" 






1 


- 


- 


- 


4 


- 


- 


10 


Low Current 

MC507/407 

MC557/457 


'OL 


12 
12 


- 


- 


100 

60 


- 


- 


- 


- 


- 


100 

60 


- 


- 


- 


mAdc 
mAdc 


- 


" 


" 


- 


" 


- 


- 




• 


- 


12 

12 


4 
4 


- 




10 
10 


Breakdown Current 


r o 


12 


- 




- 


1.0 


- 






- 


- 


1.0 


- 


- 


mAdc 


- 


" 


- 


• 


" 


- 


• 




- 


12 


- 


4 


- 


- 


1,2,3,10,13 


Leakage Current 


'oLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


^Adc 




" 


" 


- 


" 


- 


- 


" 


12 


- 


- 


4 


- 


- 


1,2,3,10,13 


Short-Circuit 
Current 


'sc 


12 


-50 


-150 


-50 


-150 


-50 


-150 


-50 


-150 


-50 


-150 


-50 


-150 


mAdc 


- 








- 


- 


- 




- 


- 


- 


4 


- 


" 


1,2,3,10,12,13 


Output Voltage 


V OH 


12 


2,8 


- 


3.2 


- 


3.35 


- 


3.0 


- 


3.1 


- 


3.15 


- 


Vdc 


- 


12 


" 


1 


- 


- 


- 


" 


- 


" 


- 


4 


- 


- 


10 


V OL 


12 


" 


0.40 


- 


0.40 


- 


0.45 


" 


0.40 


- 


0.40 


■ 


0.45 


Vdc 


12 




- 




1 


- 


- 


" 


" 


" 


- 


4 


" 


" 


10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


4 




- 


- 


15 




- 


- 


- 


- 


15 


- 


- 


mAdc 


- 


- 


- 






- 


- 




- 


- 


- 


- 


4 


- 


1,5,10 


Power Supply Drain 


T PDH 


4 




28 


- 


28 


- 


28 


- 


34 


- 


34 


- 


34 


mAdc 


- 




" 


- 






- 


- 


- 


- 


- 


4 


- 


- 


lot 


*PDL 


4 


- 


9 


- 


9 


" 


9 


" 


11 


- 


11 


• 


11 


mAdc 


- 






- 


" 


- 


- 


" 


- 


" 


- 


4 


" 


" 


1,5,10 


Switching Parameters 

Turn -On Delay 


t ® 
on ^ 


1,12 




. 


. 


50® 


- 


- 


- 


- 


- 


50® 


- 


- 


ns 


Pulse In 


Pulse Out 
























2,3,13 


10 


1 


12 


Turn-Off Delay 


W® 


1,12 


- 


- 


• 


40® 


" 


- 


- 






40® 


- 


- 


ns 


1 


12 




















4 




2,3,13 


10 


Rise Time 


'r® 


1,1! 


" 


- 


- 


30® 


- 


- 


- 


- 


- 


30(1) 




- 


ns 


1 


12 




















4 




2,3,13 


10 


Fall Time 


, ( ® 


1,12 


- 




• 


30® 


" 


- 


- 


- 


• 


30® 




- 


ns 


1 


12 




















4 




2,3,13 


10 



o 

C71 

O 
>J 

S 
o 
in 
ui 

O 

o 

o 

Ul 

"-J 

o" 
o 

3 

rt 

C 
03 

Q. 



* Prime Fan-Out. 

t Ground inputs to gates not under test during ALL 
I The inputs to all gates must be ungrounded. 
©Values (° 1000 pF load. 



tests, unless otherwise noted. 
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DEVICE SPECIFICATIONS 



Page No. 



GATES 

MC2 1 05,2 1 55/MC2005.2055 
MC21 03,21 53/MC2003.2053 
MC2 1 00,2 1 50/MC2000.2050 

MC2101,2151/MC2001,2051 
MC2 1 04,2 1 54/MC2004.2054 

MC2 1 07,2 1 57/MC2007.2057 
MC2 1 1 3,2 1 63/MC20 1 3,2063 



FLIP-FLOPS 

MC2109,2159/MC2009,2059 
MC21 1 0,2 160/MC20 10,2060 



Single 8-lnput NAND Gate 


4-62 


Dual 4-lnput NAND Gate 


4-64 


Expandable 2-Wide 4-lnput 




AND-OR-INVERTGate 


4-66 


Quad 2-lnput NAND Gate 


4-68 


Expandable 4-Wide 2-2-2-3 Input 




AND-OR-INVERTGate 


4-70 


Triple 3-lnput NAND Gate 


4-72 


Expandable Dual 2-Wide 




2-lnput AND-OR-INVERT Gate 


4-74 


ANDJ-KFIip-Flop 


4-76 


OR J-K Flip Flop 


4-81 



EXPANDERS 

MC2106,2156/MC2006,2056 

MC2 1 02,2 1 52/MC2002.2052 



Dual 4-lnput Expander for 

AND-OR-INVERT Gates 4-85 

4-Wide 3-2-2-3 Input Expander for 
AND-OR-INVERT Gates 4-87 
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Vcc - 5.0 Vdc, T A = 25 C 



NUMERICAL INDEX 
(Functions and Characteristics) 



Function 


Type 


Output 


Propagation 
Delay 

tpd 

ns typ 


Power 

Dissipation 

mW 

typ/pkg 


Page 
No. 


Case 

609, 93 

to +75°C 


Case 
609 
-55to+125°C 


Loading 

Factor 

Each Output 


MC2000 
Series 


MC2100 
Series 


Expandable 2-Wide 4-1 nput 
AND-OR-INVERTGate 


MC2000 
MC2050 


MC2100 
MC2150 


9 

5 


11 

6 


7.0 


27 


4-66 


Quad 2-lnput NAND Gate 


MC2001 
MC2051 


MC2101 
MC2151 


9 

5 


11 
6 


6.0 


88 


4-68 


4-Wide 3-2-2-3 Input 

Expander for AND-OR-INVERT Gates 


MC2002 
MC2052 


MC2102 
MC2152 


9 
5 


11 
6 


— 


28 


4-87 


Dual 4-1 nput NANO Gate 


MC2003 
MC2053 


MC2103 
MC2153 


9 
5 


11 

6 


6.0 


44 


4-64 


Expandable 4-Wide 2-2-2-3 Input 
AND-OR-INVERTGate 


MC2004 
MC2054 


MC2104 
MC2154 


9 
5 


11 

6 


7.0 


36 


4-70 


Single 8-lnput NAND Gate 


MC2005 
MC2055 


MC2105 
MC2155 


9 
5 


11 
6 


8.0 


22 


4-62 


Dual 4-1 nput Expander for 
AND-OR-INVERT Gates 


MC2006 
MC2056 


MC2106 
MC2156 


9 
5 


11 
6 


- 


14 


4-85 


Triple 3-lnput NAND 
Gate 


MC2007 
MC2057 


MC2107 
MC2157 


9 
5 


11 

6 


6.0 


66 


4-72 


ANDJ-K Flip-Flop 


MC2009 
MC2059 


MC2109 
MC2159 


9 

5 


11 
6 


f = 30 MHz 


40 


4-76 


OR J-KFIip-Flop 


MC2010 
MC2060 


MC2110 
MC2160 


9 
5 


11 
6 


f = 30 MHz 


50 


4-81 


Expandable Dual 2-Wide 
2-lnput AND-OR-INVERT 
Gate 


MC2013 
MC2063 


MC2113 
MC2163 


9 
5 


11 
6 


8.0 


58 
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LOGIC DIAGRAMS 



MTTL II MC2100/2000 series 



i-GATES- 



MC2000/MC2050 

MC2100/MC2150 

Expandable 2-Wide 4-lnput 

AND-OR-INVERT Gate 



I 




(14-1 • 2 • 3) + (5 ■ 



tpd - 7.0 ns typ 
P D - 27 mW tvp/Pkg 



MC2003/MC2053 

MC2103/MC2153 

Dual 4-lnput NAND Gate 





"1 IO— 12 - 1 • 2 


3-13 


3 


j y 




6 

7 — 
9 






_| )o 11 -5-6 


•7-9 




tpd " 6.0 ns typ 






Pq = 44 mW typ/Pkg 





MC2005/MC2055 

MC2105/MC2155 

Single 8-lnput NAND Gate 




•3'5"6»7»9"13 



tpd = 8.0 ns typ 
P D = 22 mW typ/Pkg 



MC2001/MC2051 

MC2101/MC2151 

Quad 2-lnput NAND Gate 



no- 
:;=0 



14 » 12 • 13 



tpd = 6 -° ns tVP 

P D = 88 mW typ/Pkg 



MC2004/MC2054 

MC2104/MC2154 

Expandable 4- Wide 2-2-2-3 Input 

AND-OR-INVERT Gate 




' (14 • 1) + (2 • 3) + (5 • 6) + (7 • 8 • 9) + . 



tpd = 7-0 ns typ 
P D = 36 mW typ/Pkg 



MC2007/MC2057 

MC2107/MC2157 

Triple 3- Input NAND Gate 




iECD 0-1 



5= 1 »2-3 



tpd ~ 6.0 ns typ 
Pq = 66 mW typ/Pkg 



MC2013/MC2063 

MC2113/MC2163 

Expandable Dual 2-Wide 2-lnput 

AND-OR-INVERT Gate 




13 = 
12 = 



(1 • 14) + (2-3) 



(5 • 6) + (9-11) +. . . 
tpd = 8.0 ns typ P D = 58 mW typ/Pkg 
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LOGIC DIAGRAMS (continued) 



EXPANDERS 



MC2002/MC2052 

MC2102/MC2152 

4-Wide 3-2-2-3 Input Expander 

For AND-OR-INVERT Gates 




P D = 28 mW typ/Pkg 



MC2006/MC2056 

MC2106/MC2156 

Dual 4-lnput Expander For 

AND-OR-INVERT Gates 



Collector 

-*13 



-V 



mix;:, 



P D = 14 mW Typ/Pkg 



I 



r- FLIP-FLOPS - 



MC2009/MC2059 
MC2109/MC2159 
AND J-K Flip-Flop 



RESET 13- 

K 2 

K? 2- 



J, 5- 
J 2 §- 



SET 8 
PRESET 9 







5 


r 


T 




J 


~r 





j 


K 


On 


Qn+1 




















1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 






Where J = J-j • J2 • J3 
K = Ki • Ko" K3 



f = 30 MHz 
Prj = 40 mW 



M 2 13 
Mf 14 



J 4 



L 2 
SET 



MC2010/MC2060 
MC2110/MC2160 
OR J-K Flip-Flop 




X = Don't Care 
Where J = J-^ • J 2 
L = L, • L 2 
K =■ K, • K 2 
M = Mi • Mn 




f = 30 MHz 
P D = 50 mW 



J 


L 


K 


M 


°n 


Qn+1 








X 


X 








1 


X 


X 


X 





1 


X 


1 


X 


X 





1 


X 


X 








1 


1 


X 


X 


1 


X 


1 





X 


X 


X 


1 


1 
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FIGURE 1- TYPICAL MTTL II CIRCUIT 



I 



INTRODUCTION 

MTTL II transistor-transistor logic is a high-speed, high- 
noise-immunity family of saturating integrated logic circuits. 

The MTTL II family provides a speed extension of the 
medium-speed MTTL family. The circuits in the MTTL II 
family are identified by a multiple emitter input transistor 
and a two-stage active "pull-up" in the upper output net- 
work as shown in Figure 1. 

The multiple emitter input configuration offers the max- 
imum amount of logic capability in the minimum physical 
area and provides improved switching characteristics during 
turnoff. Clamp diodes are provided at each of the inputs 
to limit undershoot that occurs in typical system applica- 
tions such as driving long interconnect wiring. The two- 
stage output configuration provides very low output im- 
pedances in each of the two output states. These low im- 
pedances result in excellent ac noise immunity and allow 
high-speed operation while driving large capacitive loads. 




MAXIMUM RATINGS 

















Rating 


Value 


Unit 







Supply Voltage - Continuous MC2100 Series 
MC2000 Series 


+8.0 
+7.0 


Vdc 




Supply Operating Voltage Range 


4.5 to 6.0 


Vdc 







Input Voltage 


+5.5 


Vdc 




Output Voltage 


+5.5 


Vdc 




Operating Temperature Range MC2100 Series 
MC2000 Series 


-55 to +125 
to +75 


o 
C 


Storage Temperature Range Flat Package 

Plastic Package 


-65 to +200 
-55 to +125 


o 
C 


Maximum Junction Temperature 
MC21 00 Series 
MC2000 Series 


+ 175 
+ 150 


o 
C 


Thermal Resistance - Junction To Case (0jc> 
Ceramic Flat Package 
Plastic Dual-ln-Line 


0.09 
0.15 


°C/mW 





Thermal Resistance - Junction To Ambient {6jfiJ 
Ceramic Flat Package 
Plastic Dual-ln-Line 


0.26 

0.30 


°C/mW 
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TYPICAL CHARACTERISTICS 



The following summary presents the typical operating charac- 
teristics of the MTTL II family. Unless otherwise indicated, the 
parameters are defined for V c c " +5.0 volts and T A - +25°C. 

Supply Voltage Operating Range » 4.5 to 6.0 volts 

Operating Temperature Range: 

MC2100/2150 Scries = -55to+125°C 
MC2O0O/2050 Series » to +75°C 

Other Gates (Output Loading Factor): 



MC2100 Series - 1 
MC2 150 Series- ' 

MC2000 Senes= ( 
MC2050 Series = 

Capacitance * 600 pF 



MC2 1 00 or MC2 1 50 Series Gates. 
MC2100 or MC21 50 Series Gates. 

MC2000 or MC2050 Series Gates. 
MC2000 or MC2050 Series Gates. 



Output Impedance 

High State = 10 ohms (unsaturated) nominal 

Output Voltage Swing - 0.2 to 3 5 volts typical 

Input Voltage Limits 
+5.5 volts maximum 
-0.5 volt minimum 



Switching Threshold = 1 .5 volts nominal 

High State - 400 k ohms nominal 

La State * -' k oltn -• -A ., 

Worst Case DC Noise Margin 

MC21O0/2150 series 0.700 volt minimum 
High State - MC2000 /2050 series 0.600 volt minimum 



Low State 



MC2100/2150 series 0.650 volt minimum 
MC2000/2050 series 0.650 volt minimum 



22 mUV per gate typical 
40-50 mW per flip-flow typical 

Switching Speeds* 1 ^ 

Average Propagation Delay - 6.0 ns per gate typical 

'.'• '.! P !• 'ill" ' '-■': '':',-'•■'! 
Rii .r.-.£ - ] ■ V wl i"> 

Flip-Flop Clock Frequency (MC2109/MC2110 Seriesl - 30 MHz 
maximum. 



I 



BREADBOARDING SUGGESTIONS 

When breadboarding with any form of high-speed, high-per- 
formance TTL, the designer must continually be aware of the fact 
that he is working with the fastest form of saturating logic avail- 
able in the industry today. The switching speeds, especially the 
frequencies associated with the very fast rise and fall times of the 
circuits, are in the RF range and good high-frequency layout tech- 
niques should be used. The following breadboarding suggestions 
have been included to help the designer in his initial circuit layout. 
In many cases the breadboarding suggestions will have to be mod- 
ified to meet the requirements of the designer's specific application. 

Power and Ground Distribution 

Special care should be taken to insure adequate distribution of 
power and ground systems. The typical rate of change of currents 
and voltages for a single MTTL II gate is in the range of 10 7 A/s 
and 10 8 V/s respectively. These figures reflect the necessity for a 
low-impedance power supply and ground distribution system, if 
transients are to be minimized and noise margins maintained. The 
use of AWG No. 20 wire or larger is often required. For printed 
circuitry, line widths of 100 mils or more are often necessary. A 
ground plane is desirable when using a large number of units. 

Bypassing 

To reduce supply transients, the breadboard should be bypassed 
at the point where power is supplied to the board and at intervals 
throughout the board. The use of a single bypass capacitor at the 
output terminal of the power supply is not adequate in a bread- 
board utilizing the fast rise and fall time MTTL II circuits. A com- 
paratively large, low-inductance type capacitor (inthe 1.0 /iF range) 
is suggested at the point where power and ground enter the board. 
In many cases it has been found that distributing 0.01 uF capaci- 
tors for every five packages throughout a breadboard is adequate 
to supress normal switching transients. It is also suggested that a 
bypass capacitor be placed in close proximity to any circuit driving 
a large capacitive load. 



Power Dissipation 

The standard supply voltage of the MTTL II logic circuits is 
+5.0 Vdc.The typical average dc power dissipation is given for each 
MTTL II circuit.* 2 ' It should be noted that the totem pole output 
common to all high level MTTL circuits has an associated ac power 
dissipation factor. This factor results from the timing overlap of 
the upper and lower output transistors during the normal switching 
operation and is typically 0.7 mW/MHz/output for a 15 pF load. 
This ac power dissipation should be added when calculating the 
total power requirements of the MTTL II circuits. 

Unused Inputs and Unused Gates 

The unused inputs of any MTTL II logic circuit should not be 
left open, and can either be tied to the used inputs or returned to 
the supply voltage. This will reduce any potential problems result- 
ing from external noise. If the inputs are returned to the supply 
voltage, care should be taken to insure that the supply voltage does 
not exceed the maximum rated input voltage of 5.5 volts. If the 
supply can exceed 5.5 volts, the unused inputs must be returned 
to a lower voltage. The total number of inputs that can be tied to 
the output of any driving gate is 50. (This is defined as high state 
output loading factor.) It should be noted that the low state out- 
put loading rules must still be maintained. The minimum logical 
"1" level for the high state output loading is summarized for v*cc 
= 5.0 V, V| L = 0.45 V and l 0H " -5-° mA: 

MC21 00/21 50 Series - Vqh = 2 - 7 volts minimum @ -55°C 
MC2000/2050 Series - VoH = 2 - 9 volts minimum @ 0°C 
The unused inputs of the various flip-flops may be tied back to 
their associated outputs. To determine which outputs are related 
to each set of inputs by internal feedback, refer to the circuit 
schematics. 

The inputs of any unused gate in a package should be grounded. 
This places the gate in its lowest power condition and will help to 
eliminate unnecessary power drain. 
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Expanders and Expander Nodes 

The ORing nodes of all the MTTL II AND-OR-INVERT gates 
are made available for expanding the number of AND gates to 10. 
Since these are comparatively high-impedance nodes, care should 
be taken to minimize capacitive loading on the expander terminals 
if switching speed is to be maintained. When an expander is to be 
used with an expandable AND-OR-INVERT gate, it should be 
placed as close as possible to the gate being expanded. The increase 
in the average propagation delay per ANDgate added to an expand- 
able AND-OR-INVERT gate is typically 1.0 ns/AND gate. The in- 
crease in average propagation delay as a function of capacitance 
added to the expander nodes is typically 0.7 ns/pF. 



Output OR (AND) Function 

Unlike the MDTL family of logic circuits, the outputs of the 
MTTL II logic circuits cannot be tied together to perform the output 
OR, or more correctly, the output AND function. If the outputs of 
the MTTL II family devices are tied together, it would be possible 
for the lower output transistor of one circuit and the upper output 
transistor of another circuit to be "on" simultaneously. This con- 
dition provides a low-impedance path from Vqc to ground and the 
current that flows (approximately Isc) exceeds the guaranteed sink 
current. As a result, the saturated state cannot be maintained and 
the desired logic function is not satisfied. 



Operating Characteristics of Flip-Flops 

The general operating characteristics and restrictions for the 
MC2109/MC2110 series J-K flip-flops are as follows: 

The clocked inputs are inhibited when the clock is in the low 
state, and data should be applied and allowed to settle. The clocked 
inputs are enabled when the clock goes high and data enters the 
flip-flop. The data is temporarily stored in the charge-storage sec- 
tion (temporary memory) while the clock is in the high state. This 
data is transferred to the bistable section on the negative clock 
transition. 

The data on the clocked inputs should not be changed while the 
clock is in the high state. Data changes during this clock condition 
require 300 ns settl in g time. 

The direct SET, PRESET, and R€SET inputs do not directly 
affect the charge-storage section and therefore should not be used 
while the clock is high. On the negative transition of the clock, 
previously stored data may override th e asynchronous set output 
state. Further, the direct SET, PRESET, and RESET inputs do not 
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override the clock and will not control the state of the flip-flop 
until 100 ns after the negative transition of the clock. The clock sig- 
nal must conform to the following boundary conditions at +1 25°C. 

Maximum guaranteed clock frequency = 30 MHz 

Maximum clock fall time = 100 ns 

Minimum clock pulse width = 15 ns 

Minimum clock pulse amplitude = 1 .8 V 

Maximum negative clock voltage = —0.5 V 

Note: These boundary conditions for operation are not defined as 
occur ing simultaneously. 

The transfer of data from the charge storage section to the bi- 
stable section is essentially an ac operation and thus results in the 
restriction of the clock fall time. If the clock fall time is greater 
than 100 ns, the information retained in the charge-storage section 
may not be transferred to the bistable section. The flip-flop will 
operate from very low frequencies to 30 MHz as long as the clock 
fall time is less than or equal to 100 ns. 

Large negative clock excursions may cause incorrect data trans- 
fers to the bistable section during the transfer cycles. Therefore, 
the most negative clock signal should be limited to —0.5 volt. 



( 1 J The switching characteristics of the MTTL 1 1 family are defined 
with respect to the associated transitions of the voltage waveforms. 
The average propagation delay is defined as the average of the turn- 
on delay and the turn-off delay measured from the 1 .5 V point of 
the input to the 1.5 V point of the associated output transition or: 

t _, = t on + toff nc 
*pd ~ j ns * 

Rise time is defined as the positive going transition of the output 
from the 1.0 V to the 2.0 V level. Fall time is defined as the nega- 
tive transition of the output from the 2.0 V to the 1.0 V level. 

,2) „ D= 'PDL+'PDH (Vcc , 

where IpoL and ( PDH are the typical dc current drains at Vr-r = 
+5.0 V. 



MC2000/2050and 2100/2150 MTTL ll*series integrated circuits are electrically 
interchangeable with SUHL lit series logic circuits as shown in the cross reference below. 



SG 
SF 
NUMBER 


Description 


-55 to +125°C 


to +75°C 


Fan-Out = 11 


Fan-Out = 6 


Fan-Out = 9 


Fan -Out = 5 


SG210-213 


Expandable 2-Wide 4-lnput 
AND-OR-INVERT Gate 


MC2100 


MC2150 


MC2000 


MC2050 


SG220-223 


Quad 2-lnput NAND Gate 


MC2101 


MC2151 


MC2001 


MC2051 


SG230-233 


4-Wide 3-2-2-3 Input Expander 
For AND-OR-INVERT Gates 


MC2102 


MC2152 


MC2002 


MC2052 


SG240-243 


Dual 4-lnput NAWO Gate 


MC2103 


MC2153 


MC2003 


MC2053 


SG250-253 


Expandable 4-Wide 2-2-2-3 

tnput AND-OR-INVERT Gate 


MC2104 


MC2154 


MC2004 


MC2054 


SG260-263 


Single 8-lnput NAND Gate 


MC2105 


MC2155 


MC2005 


MC2055 


SG 270-273 


Dual 4-lnput Expander 

For AND-OR-INVERT Gates 


MC2106 


MC2156 


MC2006 


MC2056 


- 


Triple 3-lnput NAND Gate 


MC2107 


MC2157 


MC2007 


MC2057 


SF 250-2 53 


AND J-K Flip-Flop 


MC2109 


MC2159 


MC2009 


MC2059 


SF 260-263 


OR J-K Flip-Flop 


MC2110 


MC2160 


MC2010 


MC2060 


SG310-313 


Expandable Dual 2-Wide 
2-lnput AND-OR-INVERT Gate 


MC2113 


MC2163 


MC2013 


MC2063 



•Trademark of 
t Trademark of 



Motorola Inc. 

Sylvan ra Electric Products, Inc. 
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DEFINITIONS 

BV in "0" Input breakdown voltage (ON level) 

BV{ n "i" Input breakdown voltage (OFF level) 

<Tc.g Toggle frequency 

iC Collector current 

ip Input forward current 

Ipe . Forward current of clock input 

lj n . Input current 

2'lj n 2-times the I nput Current 

4I„, 4-times the Input Current 

l L Inverse beta current 

U.C '• Inverse beta current of the clock input 

'max Maximum rated power supply current with 

Vmax aPP'«o 

Iq Output breakdown current 

I OH Output high current 

Iql Output low current 

'OLK Output leakage current 

'PDH Power supply drain with inputs high 

IprjL Power supply drain with inputs low 

I PS Input reverse current with Vr applied 

I PC Reverse current of clock input 

IgC Short circuit current obtained from device output 
when one or more inputs are low 

••!■ ''r,—;. ■ r •-• ":■..'. 

PRF Pulse repetition frequency 

"fVf.. ■'.■'■' " 'Pu(j» wib^h" .' "" 

3t-J i't;i>:,!:i.-i-";-.v?..i' 

t„(, Turn-off delay time 



\, j i=:tn ■ ; r'i i,.y " >>v 

>,-., The minimal time necessary before the SET, 

PRESET, or RESET inputs can control the flip-flop 
after the negative clock edge 

i, Rise time 

Atpg- Average increase in propagation delay .per ANO gate 

of expander when connected to an AND-OR-INVERT 

* : ! : ! "•.';^^)/^;';>'/>,.',i''V.>> ."-.' VC-'X-Y* ?.v.'-v"p5'. V- v.'C" .■" 

A 'pd/P F Increased propagation delay caused by additional 
capacitance at expansion points. 

TPj n Test point at input of device under test 

TP ut Test point at output of device under test 

v Amp Voltage amplitude 

Vcc Power supply voltage 

'■Jqch High power supply voltage 

Vce Collector-emitter voltage 

Vcp Collector voltage obtained thru 1 .3 k ohm resistor 

from Vcc- 

Vcrh Collector voltage obtained thru 1.3 k ohm resistor 

- .'■'■■■^'-. *■:'■-•' '■"-'" v cc.i ■'..'■:■■ i- '' " : ;,.'V;>-: X';;; Xy XXy ^ 

El- E2- Emitter voltage 

v F:3'.f: : •.,.;. , '•'..-,>■'■.;'..■- ■.■;-. ■•'-. .:. • ,„-.. -.;,-;, ; , 

v EI ,j Enable voltage level 

Vjn Voltage for high input voltage state 

V| HX Reduced supply voltage to hold input above thres- 

hold and to prevent noise from entering the device 

V| L Voltage for low input voltage state 

V||\jh Inhibit voltage level 

Vmax Maximum rated power supply voltage (Vqc) 

Vq h Output high voltage with Iqh flowing. out of pin 

Vq l Output low voltage with Iql flowing into pin 

Vout "0" Output low voltage with Vft, -y applied 

v out '1" Output high voltage with V tn "o" applied 

Vp Input reverse voltage 

v th "0" Input logic "0" threshold voltage 

Vth'1" Input logic "1" threshold voltage 



I 



PACKAGING 

All MTTL II integrated circuits 
are available In the TQ-65,14- 
lead flat package. MC2000 ser- 
ies is also available in the 14- 
lead dual in-line plastic pack- 
age. To order the flat package, 
add suffix "F" to the basic 
type number; to order plastic 
package, add suffix "P". 
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SINGLE 8-INPUT "NAND" GATE 



MTTL II MC21 00/2000 series 



MC2105 • MC2155 
MC2005 • MC2055 



I 




This device is an 8-input NAND gate. It is useful 
when processing a large number of variables, such as 
in encoders or decoders. 




Positive Logic: 



12=1 •2>3>5*6>7«9«13 

Negative Logic: 

12- 1+2+3+5+6+7+9+13 



Total Power Dissipation = 22 mW typ/Pkg 
Propagation Delay Time = 8.0 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC2105 
MC215S 


1 -2.0 mA 


11 MC21 00 series Gates 22 mA 
6 MC21 00 series Gates 12 mA 


-55°C to +125°C 


MC2005 
MC2055 


1 -2.5 mA 


9 MC2000 series Gates 22.5 mA 
5 MC2000 series Gates 12.5 mA 


0°C to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



TP in 



+3.0 V (— | 

o v-l L 



PRF - 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns max 
tf = 5.0 ns max 



l€> 




v C c 

+ 5.0 V 



tf 
2.5 ns- 

max 



MC511 

OR 
EQUIV 



w 



TPin 



:C T 
15 pF 



' 1N3605 

OR 
! EQUIV 



*off — < 



-4.0 ns 

max 

2.0 V 
1.5 V 
1.0 V 



V 2.0 V 



NOTES: 

Rq = 50 ohms 

C-p = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 



4.0 ns~" 

max 



r— 3.0 ns 
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05 
00 





@ Test 
Temperature 

( -55°C 

MC2105*, MC2155 I +25°C 

(+125°C 

( °° C 
MC2005*, MC205S I +25°C 

( +75°C 


TEST CONDITIONS 


Gnd 


ELECTRICAL CHARACTERISTICS 


mA 


Volts 


Test procedures are shown for only 3=7lL — . 


lot 


'oh 


'.n 


V,L 


V,H 


v» 


v, h , 


VfhO 


"out 


Vcc 


'CCH 


"iHX 


one input of the device. To complete g — nJ J° " 


Pr* 


Std 


Pr* 


Std 


testing, sequence through remaining 13 J 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


■ 4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 


inputs in the same manner. 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


1. 5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 




22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 




22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 




22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.8 


1. 1 


5.5 


5.0 


7.0 


3.0 




22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.7 


1.0 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2105, MC2155 Test Limits 


MC2005, MC2055 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


ioi 


'oh 


'in 


V,L 


V,H 


v„ 


v, h , 


V,„o 


v 

'out 


Vcc 


*CCH 


V|HX 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


F 


1 


- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


- 


- 


- 


2,3,5,6 
7,9,13 


- 


- 


- 


4 


- 


- 


1, 10 


Leakage Current 


J R 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jjAdc 


- 


- 


- 


" 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,5,6,7, 

9,10,13 


Inverse Beta Current 


*L 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/^Adc 


- 


- 


" 


- 


- 


1 


- 


i - ; 


- 


4 


- 


- 


10 


Breakdown Voltage 


BV. ,,_„ 
in 

BV. ,,.„ 
in 1 


1 
1 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


Vdc 

Vdc 


- 




1 
1 


- \ 


- 




- 


- 


- 


4 
4 


- 




10 

2,3,5,6,7, 
9 Lift, 13 

10- 
10- 


Output 

Output Voltage 


V out "0" 
V out "1" 


12 
12 


2.5 


0,45 


2.4 


0.45 


2.5 


0.45 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


Vdc 
Vdc 


12 


12 


_ 


. 


. 


- 


1 


1 


_ 


4 

4 


- 


■ " 


Leakage Current 


! OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


/iAdc 


- 


- 


- 


- 


- 


- 


- 


- 


12 


4 


- 


- 


1,2,3,5,6,7, 
9,10,13 


Short-Circuit 
Current 


'sc 


12 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3,5,6,7, 
9,10,12,13 


Output Voltage 




12 
12 


2.70 


0.40 


3. 10 


0.40 


3. 15 


0.45 


2.9 


0.40 


3.0 


0.40 


3.0 


0.45 


Vdc 
Vdc 


12 


12 


- 


1 


1 


: 


- 


- 


- 


4 
4 


- 


- 


10 

10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


4 


- 


- 


- 


6.50 


- 


- 


- 


- 


- 


6.75 


- 


'- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,10 


Power Supply Drain 


"PDH 
! PDL 


4 
4 


" 


7.5 
3. 75 


" 


7.5 
3. 75 


: 


7.5 
3.75 


- 


10 
5.0 


- 


10 

5.0 


- 


10 
5.0 


mAdc 

mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 
4 


- 


- 


10 
1,10 


Switching Parameters 

Turn-On Delay 


'on 


1,12 


- 


- 


- 


12 


- 


" 


- 


" 


- 


12 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3,5,6 
7,9,13 


10 


1 


12 


Turn -Off Delay 


'off 


1,12 


- 


- 


- 


10 


- 


- 


- 


" 


- 


10 


- 


- 


ns 


1 


12 
















4 


- 


2,3,5,6 

7,9,13 


10 


Rise Time 


t 

r 


1,12 


- 


- 


- 


4.0 


- 


- 


- 


- 


- 


4.0 


- 


- 


ns 


1 


12 
















4 


- 


2,3,5,6 

7,9,13 


10 


Fall Time 


'f 


1,12 


- 


" 


- 


3.0 


- 


- 


- 


' 


- 


3.0 


- 


" 


ns 


1 


12 
















4 


- 


2,3,5,6 
7,9,13 


10 



o 

N3 

O 
Ol 

s 
n 



O 

O 

o 
01 



o 
ro 
o 
en 
ui 

O 

'3' 
C 
(D 
D. 



* Prime Fan-Out. 



DUAL 4 INPUT "NAND" GATE 



MTTL II MC2 100/2000 series 



MC2103 • MC2153 
MC2003 • MC2053 



I 



600 £ i 3 -'- 

• k 




This device consists of two 4-input NAND gates. The 
gates can be cross coupled to form a multiple-input 
R-S flip-flop or a circuit for eliminating contact bounce. 



Positive Logic: 



12=1 • 2 • 3 • 13 

Negative Logic: 
12= 1 + 2 + 3+ 13 



Total Power Dissipation = 44 mW typ/Pkg 
Propagation Delay Time = 6.0 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC2103 
MC2153 


1 -2.0 mA 


11 MC2100 series Gates 22 mA 
6 MC21 00 series Gates 12 mA 


-55°Cto +125°C 


MC2O03 
MC2053 


1 -2.5 mA 


9 MC2000 series Gates 22.5 mA 
5 MC2000 series Gates 12.5 mA 


0°C to + 75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



, V JT 



Vcc 

+5.0 V 



MC2103 
MC2153 



T 



p€> 



V IHX 
+3.0 V 



PRF = 1.0 MHz typ 
PW = 200 ns 
t r = 5.0 ns max 
tf = 5.0 ns max 



MC511 

OR 
EQUIV 



w 



=k C T 



1N3605 
OR 



15 P F ^ EQUIV 




4.0 ns — 
max 



NOTES: 

Rq = 50 ohms 

C-r- = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1 .0 ns 
Probe capacitance < 5.0 pF 
Ground inputs to all gates not under test. 
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ELECTRICAL CHARACTERISTICS 1|3~)^ 12 
Test procedures are shown for only 5—- — . 
one gate. The other gate is tested in a j,^ J°~" 
similar manner. Further, test proce- 
dures are shown for only one input of 
the gate being tested. To complete 
testing, sequence through remaining 
inputs. 






TEST CONDITIONS 


Gnd f 




rO 




mA 


Volts 




@ Test 


"OL 


'OH 


l in 


V,L 


V,H 


v. 


v,„, 


V,ho 


v 

Y out 


Vcc 


^CCH 


"IHX 


O 
GO 




Temperature 
( -55°C 


Pr* 


Std 


Pr* 


Std 


2 




22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 







MC2103*, MC2153 I +25°C 
(+125°C 
j 0°C 

MC2003*, MC2053 +25°C 
I +75°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 


ro 




22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


CJ1 




22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 


CO 




22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.8 


1. 1 


5.5 


5.0 


7.0 


3.0 


<: 








22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4. 5 


1.7 


1.0 


5.5 


5.0 




- 




ro 






Characteristic 


Symbol 


Pin 
Under 
Test 


MC2103, MC2153Test Limits 


MC2003, MC20S3 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 








-55°C +25°C 


+125 C 


0°C 


+25C 


+75C 


lot 


'oh 


l in 


V,L 


V,H 


Vr 


v, h , 


V,h„ 


V 

v out 


Vcc 


^CCH 


V|HX 


CO 




Min | Max | Min | Max 


Min | Max 


Min | Max 


Min 1 Max 


Min | Max 


2 

O 

ro 




Input 

Forward Current 


i F 


1 




-2.0 




-2.0 




-2.0 


. 


-2.5 


_ 


-2.5. 


_ 


-2.5 


mAdc 


- 


- 


- 


- 


- 


2,3,13 


- 


- 


- 


4 


- 


- 


1,10 




Leakage Current 


i R 


1 




100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


liAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


" 


2,3,10,13 



w 

CO 




Inverse Beta Current 




1 




100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/iAdc 


- 


- 


- 


" 


- 


1 


- 


- 


- 


4 


' 


" 


10 


1 
ro 

CJ1 


Breakdown Voltage 


BV. „„„ 
in 

BV. ,„„ 


1 


5.5 
5.5 


- 


5.5 

5.5 


- 


5.5 

5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


~ 


5.5 

5.5 


: 


Vdc 
Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 

4 


- 


- 


10 
2,3,10,13 


0" 


3 


Output 

Output Voltage 


V out "0" 
V out "1" 


12 
12 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


Vdc 
Vdc 


12 


12 


. 


- 


- 


- 


1 


1 


- 


4 
4 


- 


- 


10 

10 


5° 
c 

CD 
Q. 




Leakage Current 


! OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


i/Adc 


- 


- 


- 


" 


- 


- 


- 


- 


12 


4 


' 


" 


1,2,3, 
10,13 






Short-Circuit 


'sc 


12 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


~ 


" 


1,2,3, 
10.12.13 






Output Voltage 


V 0L 
V OH 


12 

12 


2.70 


0.40 


3.10 


0.40 


3. 15 


0.45 


2.9 


0.40 


3.0 


0.40 


3.0 


0.45 


Vdc 

Vdc 


12 


12 


- 


1 


1 


: 


- 


- 


- 


4 

4 


- 


- 


10 

10 






Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


13 


- 


- 


- 


- 


- 


13.5 


- 


- 


mAdc 


- 


- 


- 


~ 


-■ 


- 


- 


- 


- 


- 


4 


- 


1,5,10 






Power Supply Drain 


'pDH 
J PDL 


4 
4 


- 


15 
7.5 


- 


15 

7.5 


; 


15 

7.5 


- 


20 
10 


_ 


20 
10 


_ 


20 

10 


mAdc 
mAdc 


■ 


- 


- 


- 


- 


- 


- 


- 


- 


4 
4 


- 


- 


lot 

1,5,10 






Switching Parameters 

Turn-On Delay 


t 


1,12 








10 


. 


_ 


_ 


_ 


- 


10 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3,13 


10 






1 


12 






Turn -Off Delay 


'off 


1,12 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


ns 


1 


12 
















4 


" 


2,3,13 


10 






Rise Time 


t 


1,12 


- 


- 


- 


4.0 


- 


- 


- 


- 


- 


4.0 


- 


- 


ns 


1 


12 
















4 


- 


2,3,13 


10 






Fall Time 


l f 


1,12 




" 


- 


2.5 




- 


- 


- 




2.5 


- 


- 


ns 


1 


12 


- 


- 


- 


- 


- 


- 


- 


4 


- 


2,3,13 


10 



* Prime Fan-Out. 

t Ground inputs to gate not under test during ALL tests unless otherwise noted. 

% The inputs of both gates must be ungrounded. 



EXPANDABLE 2-WIDE 4-INPUT 
"AND-OR INVERT" GATE 



MTTL II MC2100/2000 series 



MC2100 • MC2150 
MC2000 • MC2050 



I 




This device consists of two4-input AND gatesORed 
together and driving an output inverter. The ORing 
nodes are available for expansion, and up to 10 AND 
gates can be ORed together using the MC2102 or the 
MC2106 series expanders. Since switching speed is af- 
fected by the amount of capacitance on the expander 
nodes, care should be taken to minimize this capaci- 
tance to maintain switching speeds. This gate is usable 
for construction of half adders and other applications 
where the exclusive OR function is required. 




Positive Logic: 

12 - (1 • 2 • 3 • 14) + (5 • 6 • 7 • 8) + (Expanders) 

Negative Logic: 

12 -<1 +2 + 3+ 14) • (5 + 6+7 + 8) • (Expanders) 



Total Power Dissipation = 
Propagation Delay Time = 



27 mW typ/Pkg 
7.0 ns typ 



SERIES 


INPUT LOADING FACTOR (l F > 


OUTPUT DRIVE <'OL> 


TEMPERATURE RANGE 


MC2100 
MC21S0 


1 -2.0 mA 


11 MC21O0 series Gates 22 mA 
6 MC21 00 series Gates 12 mA 


-55°C to +125°C 


MC2000 
MC2050 


1 * -2.5 mA 


9 MC2000 series Gates 22.5 mA 
5 MC2000 series Gates 12.5 mA 


0°C to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



V IHX 
+3.0 V 



V C C 
+5.0 V 



►3.0 V i— 1 
OV-I I— o 



4.0 ns 

max 




MC511 

OR 
EQUIV 



PRF = 1.0 MHz typ 
PW - 200 ns 
t r - 5.0 ns max 
tf = 5.0 ns max 



w 



mr\ 



15pF 



1N3605 

OR 
EQUIV 




4.5 ns 

max 



NOTES: 

Rq = 50 ohms 

Cx = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Expander pins should be left open when measuring switching 1 
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i 

CO 

■-J 



ELECTRICAL CHARACTERISTICS *? =3 — y_^ 


TEST CONDITIONS 


Gnd 


Test procedures are shown for only 5 ) y° 12 


mA 


Volts 




one input of the device. To complete | 
testing, sequence through remaining | 1 | 


eUH h 


C\ @ Test 


lot 


'oh 


lb, 


V,t 


V,H 


v» 


v, h , 


V thO 


V 

"out 


Vcc 


"CCH 


"IHX 




\ 


Temperature 


Pr* 


Std 


Pr* 


Std 




inputs in the same manner. ( -55°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 


MC2100*, MC2150 | +25°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 


(+125°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( 0°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 


MC2000*, MC2050 I +25°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.8 


1.1 


5.5 


5.0 


7.0 


3.0 


{ +75°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.7 


1.0 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2100, MC2150 Test Limits 


MC2000, MC2050 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125T 


o°c 


+25C 


+75C 


lot 


'oh 


'in 


V,t 


V,H 


v„ 


v, hl 


"thO 


w 

"out 


Vcc 


*CCH 


"hx 


Min | Max 


Min 


Max 


Min | Max 


Min 


Max 


Min] Max 


Min j Max 


Input 

Forward Current 


! F 


1 


- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


- 


- 


" 


2,3,14 


- 


- 


- 


4 


- 


- 


1,5,6,7, 
8,10 


Leakage Current 


'r 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/iAdc 


- 


- 


- 


- 


- 


1 


- 


" 


' 


4 


" 




2,3,5,6,7, 
8,10,14 


Inverse Beta Current 


J L 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


MAdc 


- 


- 


- 


- 


" 


1 


- 


- 


- 


4 


- 


" 


5,6,7,8,10 


Breakdown Voltage 


BV in"0" 
BV i„"l" 


1 


5.5 

5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 

5.5 


- 


5.5 
5.5 


- 


Vdc 
Vdc 


■ 


- 


1 
1 


- 


" 


- 


- 


- 


- 


4 

4 


- 


- 


5,6,7,8,10 

2,3,5,6,7, 
8, 10, 14, 


Output 

Output Voltage 


V 
ouf'O" 


12 
12 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


Vdc 
Vdc 


12 


12 


- 


; 


- 


- 


1 


1 


- 


4 
4 


- 


- 


5,6,7,8,10 
5,6,7,8,10 


Leakage Current 


'oLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


jiAdc 


- 


- 














12 


4 


- 


- 


1,2,3,5,6, 
7,8,10,14 


Short-Circult 


! sc 


12 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 


- 


- 


- 


- 


- 


- 


- 


■ 


- 


4 


" 


" 


1,2,3,5,6, 
7,8,10,12,14 


Output Voltage 


V 0L 
V 0H 


12 
12 


2.70 


0.40 


3.10 


0.40 


3.15 


0.45 


2.9 


0.40 


3.0 


0.40 


3.0 


0.45 


Vdc 

Vdc 


12 


12 


" 


i 


1 


- 


- 


- 


- 


4 

4 


- 


- 


5,6,7,8,10 
5,6,7,8,10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


10 


- 


- 


- 


- 


- 


11 


- 


- 


mAdc 


- 


- 


- 


- 


" 


- 


- 


- 


- 


- 


4 


- 


1,2,3,5,6, 
7,8,10,14 


Power Supply Drain 


'pDH 
'pDL 


4 

4 


" 


9.0 
6.0 


" 


9.0 
6.0 


" 


9.0 
6.0 


- 


12 

7.5 


- 


12 

7.5 


- 


12 

7.5 


mAdc 
mAdc 


- 


- 


- 


- 


" 


- 


- 


- 


- 


4 

4 


- 


- 


10 

1,2,3,5,6, 
7.8.10.14 


Switching Parameters 

Turn-On Delay 


t 


1,12 


. 


_ 


_ 


11 


_ 


_ 


- 


- 


- 


11 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


2,3,14 


5,6,7,8,10 


l 


12 


Turn-Off Delay 


'off 


1,12 


- 


- 


- 


11 


- 


- 


- 


- 


- 


11 


- 


- 


ns 


1 


12 
























Rise Time 


t 


1,12 


- 


- 


- 


4.5 


- 


- 


- 


- 


- 


4.5 


- 


- 


ns 


l 


12 
















4 


- 


2,3,14 


5,6,7,8,10 


Fall Time 


'f 


1,12 


- 


- 


" 


3.0 


- 


- 


- 


- 


- 


3.0 


- 


- 


ns 


1 


12 
















4 


" 


2,3,14 


5,6,7,8,10 



o 

M 

o 
p 

S 
o 

cn 
o 

O 

NJ 
O 
O 
O 

o 

r\3 
o 
oi 

o 

rT 
O 

^ 

c 
n> 

a 



♦Prime Fan-Out. 



QUAD 2-INPUT "NAND" GATE 



MTTL II MC2 100/2000 series 



MC2101 • MC2151 
MC2001 • MC2051 



I 




This device consists of four 2-input NAND gates. 
The four gates in a single package represent increased 
functional flexibility. For example, a dual set-reset 
flip-flop may be obtained if each pair of gates is ex- 
ternally cross-coupled. 



:=D~ 



Posi tive Uo gic: 
3=1.2 

Negative Logic: 
3 = TT"2 



Total Power Dissipation = 88 mW typ/Pkg 
Propagation Delay Time = 6.0 ns typ 



SERIES 


INPUT LOADING FACTOR (l F ) 


OUTPUT DRIVE doL* 


TEMPERATURE RANGE 


MC2101 
MC2151 


1 -2.0 mA 


11 MC21 00 series Gates 22 mA 
6 MC21 00 series Gates 1 2 mA 


-55°Cto +125°C 


IN/IC2001 
MC2051 


1 -2.5 mA 


9 MC2000 series Gates 22.5 mA 
5 MC2000 series Gates 12.5 mA 


0°C to + 75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



Vcc 

+5.0 V 



+3.0 V 
V 



PRF = 

PW- 

<r = 



"gI 



1.0 MHz typ 
200 ns 
5.0 ns max 
5.0 ns max 



MC2103 

MC2153 



V|HX 
+3.0 V 



MC511 

OR 
EQUIV 



w 



1N3605 
, OR 

15 pF ^ 



TP« 



out 



NOTES: 

Rq = 50 ohms 

Cj = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < S.O pF 
Ground inputs to all gates not under test. 
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ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only 2 — 1 — ■'' 


TEST CONDITIONS 


Gnd + 


mA 


Volts 


one gate. The other gates are tested in *~j ~~ "V- ? @ Test 
a similar manner. Further, test pro- E — i — \_ Temperature 
cedures are shown for only one input 9 — 1 — '" t -5S°C 
of the gate being tested. The other "ZD 0- ' 4 MC210T, MC2151 +25°C 
input is tested in the same manner. (+m°C 


lot 


'OH 


L 


V,t 


V,H 


v. 


v*, 


V lhO 


'out 


Vcc 


"CCH 


"IHX 


Pr* 


Std 


Pr* 


Std 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( OX 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 


MC200T, MC2051 < +25°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4. 5 


1.8 


1.1 


5.5 


5.0 


7.0 


3.0 


( +75°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.7 


1.0 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2101, MC2151 Test Limits 


MC2001, MC20S1 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


lot 


'oh 


l in 


V,L 


V,H 


v„ 


V,h, 


•thO 


v 

"out 


Vcc 


"CCH 


"|HX 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'f 


l 


- 


-2.0 


- 


-2.0 


- 


-2.0 


_ 


-2.5 


_ 


-2.5 


_ 


-2.5 


mAdc 


_ 


_ 


_ 


_ 


_ 


2 


- 


_ 


_ 


4 


_ 


_ 


1,10 


Leakage Current 


'r 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


\i Adc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,10 


Inverse Beta Current 


'i. 


l 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


fiAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


10 


Breakdown Voltage 


BV. „.„ 
in' 0" 

BV. „ 1M 

in "1 


l 
l 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 

5.5 


- 


5.5 
5.5 


- 


Vdc 
Vdc 


- 


- 


1 
1 


: 


: 


: 


- 


- 


" 


4 
4 


" 


" 


10 

2,10 


Output 

Output Voltage 


V 
out "0" 

V out "1" 


3 
3 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


Vdc 
Vdc 


3 


3 


- 


- 


- 


- 


1 


j 


- 


4 
4 


- 


- 


10 
10 


Leakage Current 


'OLK 


3 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


MAdc 


- 


- 


- 


- 


- 


- 


- 


- 


3 


4 


- 


- 


1,2,10 


Short-Circuit 
Current 


'sc 


3 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


" 


1,2,3,10 


Output Voltage 


V OL 
V OH 


3 
3 


2.70 


0.40 


3.10 


0.40 


3.15 


0.45 


2.9 


0.40 


3.0 


0.40 


3.0 


0.45 


Vdc 
Vdc 


3 


3 


_ 


i 


i 


- 


- 


- 


- 


4 
4 


- 


- 


10 
10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 
max 


4 


- 


- 


- 


26 


- 


- 


- 


- 


- 


27 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,5,8, 
10,12 


Power Supply Drain 


X PDH 
X PDL 


4 

4 


- 


30 
15 


- 


30 
15 


- 


30 
15 


: 


40 
20 


- 


40 
20 


- 


40 
20 


mAdc 
mAdc 


- 


: 


- 


- 


■ 


- 


~ 


- 


- 


4 

4 


- 


- 


101 

1,5,8, 
10,12 


Switching Parameters 

Turn-On Delay 


'on 


1,3 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


ns 


Pulse lii 


Pulse Out 
















4 


- 


2 


10 


1 


3 


Turn-Oif Delay 


'off 


1,3 


- , 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


ns 


1 


3 
















4 


- 


2 


10 


Rise Time 


t 

r 


1,3 


- 


- 


- 


4.0 


- 


- 


- 


- 


- 


4.0 


- 


- 


ns 


l 


3 
















4 


- 


2 


10 


Fall Time 


' f 


1,3 


- 


- 


- 


2.5 


- 


- 


- 


- 


- 


2.5 


- 


- 


ns 


l 


3 
















4 


- 


2 


10 



o 

N5 



O 

NS 

Ol 

O 
ro 

o 
o 



2 

o 

O 



o 
o 

r+ 
5' 

c 
a> 
a. 



*Prime Fan-Out 

t Ground inputs to gates not under test during ALL tests unless otherwise noted. 

J The inputs of all gates must be ungrounded. 



EXPANDABLE 

4-WIDE 2-2-2-3 INPUT 

"AND OR INVERT" GATE 



MTTL II MC21 00/2000 series 



MC2104 • MC2154 
MC2004 • MC2054 



I 




600 % 3.5 k 



104 

GND 



This device consists of three 2-input and one 3-input 
AND gates ORed together and driving an output invert- 
er. The ORing nodes are made available for expansion, 
and up to 10 AND gates can be ORed together using 
the MC2102 or the MC2106 series expanders. Since 
switching speed is affected by the amount of capaci- 
tance on the expander nodes, care should be taken to 
minimize this capacitance to maintain switching speeds. 




Emitter 13 
Collector 12 

Posit ive Logic: 

11 = (14 • 1) + (2 • 3) + (5 • 6) + (7 • 8 . 9) + (Expanders) 

Nega tive Logic: 

11 -(14+ 1) • (2+3) • (5 + 6) • (7 + 8 + 9) • (Expanders) 

Total Power Dissipation = 36 mW typ/Pkg 
Propagation Delay Time = 7.0 ns typ 



SERIES 


INPUT LOADING FACTOR <I F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC2104 
MC2154 


1 -2.0 mA 


11 MC21 00 series Gates 22 mA 
6 MC21 00 series Gates 12 mA 


-55°Cto +125°C 


MC2004 
MC2054 


1 -2.5 mA 


9 MC2000 series Gates 22.5 mA 
5 MC2000 series Gates 12.5 mA 


0°C to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




TP in 



v C c 

+5.0 V 



PRF - 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns max 
tf = 5.0 ns max 





MC511 

OR 
EQUIV 


i>J 






-C T 

15 pF ! 






i 









1N3605 

OR 
EQUIV 



TP„, 



NOTES: 

Rq = 50 ohms 

Cj = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Expander pins should be left open when measuring switching times. 




'off— I 



-4.0 ns 
max 



7^-2.0 V 

jf— 1.5 V 

Jh — 1.0 V 



/ V — 2.0 V 



4.5 ns - "■ r* - 
max 



— r— 3.0 ns 
max 
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TEST CONDITIONS 


Gnd 




mA 


Volts 


Test procedures are shown for only 2 — 1 \ 


@ Test 
Temperature 


w 


■oh 


l.„ 


\ 


VlH 


v. 


v, h , 


Viho 


"out 


Vcc 


^CCH 


"|HX 


Pr* 


Std 


Pr* 


Std 


1 u - • 5 ~~~i \ 1 i — 1 -c \ — •" *■ 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 


testing, sequence through remaining 6 | J- 1 \\ MC2104*, MC2154 ! +25°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 


inputs in the same manner. 7 — 1 \ \ \ 1 xiorr 

s — 1 ) ■ \\ V+125C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


I 




MC2004*, MC2054 { +25 C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 


12 » 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.8 


1.1 


5.5 


5.0 


7.0 


3.0 


{ +75°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.7 


1.0 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2104, MC2154 Test Limits 


MC2004, MC2054 Test limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


'oi 


'oh 


l,„ 


V,! 


v,„ 


v, 


V,M 


V|t.O 


V 

'out 


Vcc 


"CCH 


V|HX 


Min | Max 


Min | Max 


Min | Max 


Min | Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


h 




- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


- 


" 


- 


14 


- 


- 


- 


4 


- 




1,2,3,5,6,7, 
8,9,10 


Leakage Current 


! R 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


(iAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


" 




2,3.5,6,7,8, 
9,10,14 


Inverse Beta Current 


\ 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


(tAdc 


- 


" 


- 


- 


- 


1 


" 


- 


- 


4 


- 


" 


2,3,5,6,7, 
8,9,10 


Breakdown Voltage 


BV in"0" 
BV in"l" 




5.5 

5.5 


. 


5.5 

5.5 


- 


5.5 
5.5 


. 


5.5 

5.5 




5.5 
5.5 




5.5 
5.5 


.- 


Vdc 
Vdc 


- 


- 


1 

1 














4 
4 




- 


2,3,5,6,7, 
8,9,10 

2.3,5,6,7. 

8,9,10,14 


Output 

Output Voltage 


V 
out "0" 

V out"l" 




2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


2.5 


0.45 


2.4 


0.45 


2.5 


0.45 


Vdc 
Vdc 


n 


11 


- 


- 


- 




1 


1 


- 


4 
4 


- 


- 


2,3,5,6,7, 
8,9,10 

2,3,5,6,7, 
8, 9, 10 


Leakage Current 


J OLK 




- 


250 


- 


250 


- 


250 


- 


250 


" 


250 


- 


250 


jjAdc 


- 


- 




- 


- 


- 


- 


- 


11 


4 


" 


" 


1,2,3,5,6,7, 
8,9,10,14 


Short -Circuit 
Current 


'sc 




-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 






" 




" 


~ 


" 


" 




4 


" 


" 


1,2,3,5,6,7, 

8,9,10,11, 

14 


Output Voltage 






2.70 


0.40 


3.10 


0.40 


3.15 


0.45 


2.9 


0.40 


3.0 


0.40 


3.0 


0.45 


Vdc 
Vdc 


n 


11 


- 


1 


1 


- 


- 


- 


- 


4 
4 


- 


- 


2,3,5,6,7, 
8,9,10 

2,3,5,6,7, 
8,9,10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 




- 


- 


- 


17 


- 


- 


- 




- 


18 






mAdc 


- 




- 


- 


- 


- 


- 


- 


- 


- 


4 


" 


1,2,3,5,6,7, 
8,9,10,14 


Power Supply Drain 


PDH 
! PDL 




- 


12 
10 


- 


12 
10 


- 


12 
10 


" 


16 

13 


" 


16 

13 


- 


16 
13 


mAdc 
mAdc 


■ 


" 


" 


- 


- 


* 


- 


- 


- 


4 

4 


■ 


- 


10 

1,2,3,5,6,7, 

8,9,10,14 


Switching Parameters 

Turn -On Delay 


on 


i,ii 


- 


- 


- 


12 


- 


- 


- 


- 


- 


12 




" 


ns 


Pulse In 


Poise Out 
















4 


- 


14 


2,3,5,6,7, 
8,9,10 


l 


u 


Turn-Off Delay 


'oH 


1,11 


- 


- 


- 


12 


- 


" 


- 




- 


12 


- 


- 


ns 


l 


11 
















4 




14 


2,3,5,6,7, 
8,9,10 


Rise Time 


r 


1,11 


- 


- 


- 


4.5 


- 


- 


- 


" 


- 


4.5 


- 


- 


ns 


l 


n 
















4 




14 


2,3,5,6,7, 
8,9,10 


Fall Time 


'f 


i,ii 


- 


- 


- 


3.0 


- 


- 


- 


- 


- 


3.0 


- 




ns 


1 


n 
















4 


- 


14 


2,3,5,6,7, 
8,9,10 



o 
o 

o 

ro 

oi 
o 

Ni 

O 

o 



O 

NJ 

O 

'n' 
O 

r+ 

c 

CD 
Q. 



♦Prime Fan-Out. 



TRIPLE 3-INPUT "NAND" GATE 

MC2107 • MC2157 
MC2007 • MC2057 



MTTL II MC2100/2000 series 



I 




This device consists of three 3-lnput AND gates 
driving output inverters. These gates can be used to 
build a pulse shaping network for interfacing with 
discrete component circuits. 



iEO" 



li^Z)"- 



Positive Logic: 5 = 1 • 2 • 3 



Negative Logic: 5=1+2 + 3 



Total Power Dissipation = 66 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SERIES 


INPUT LOADING FACTOR <I F ) 


OUTPUT DRIVE (l OL ) 


TEMPERATURE RANGE 


MC2107 
MC21S7 


1 (-2.0 mA) 


11 MC2100 series Gates (22 mA) 
6 MC2100 series Gates (12 mA) 


-55°Cto +125°C 


MC2007 
MC2057 


1 (-2.S mA) 


9 MC2000 series Gates (22.5 mA) 
5 MC2000 series Gates (12.5 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+3.0 V 

V 



MC2103 
MC2153 



V IHX 
+3.0 V 



+5.0 V 



w 



~- — H 1-^4.0 ns 



PRF = 1.0 MHz typ 
PW = 200 ns 
t r = 5.0 ns 
tf = 5.0 ns 

NOTES: 

Rq = 50 ohms 

Cy = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
Ground inputs to ail gates not under test. 



CT 

15pF 



MC511 OR 
EQUIV 



1N3605 OR 
EQUIV 




4.0 ns 

max 



4-72 



-J 
w 



ELECTRICAL CHARACTERISTICS i — 


Jo— 9 @ Test 
' Temperature 
\— 14 r -55°C 
1 ' MC2107*,MC2157 X +25°C 


TEST CONDITIONS 


Gndt 


Test procedures are shown for only one 3 — 


mA 


Volts 


manner. Further, test procedures are shown Z — 


Id 


'oh 


l in 


V,L 


V,H 


\ 


v, h , 


V|hO 


"out 


Vcc 


"CCH 


"iHX 


for only one input of the gate under test. 


Pr* 


Std 


Pr* 


Std 


maining inputs. 13— 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 


l+125°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


( OX 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 


MC2007*, MC2057 { +25°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.8 


1.1 


5.5 


5.0 


7.0 


3.0 


( +75°C 


22.5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.7 


1.0 


5.5 


5.0 


- 


_ 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2107 MC2157 Test Limits 


MC2007,MC2057 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 




-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


'OL 


'oh 


'in 


V,L 


v,„ 


Vr 


v lh , 


V.K0 


"out 


Vcc 


"CCH 


"iHX 


Min | Max 


Min | Max 


Min | Max 


Min | Max 


Min 1 Max 


Min 


Max 
































Input 

Forward Current 


! F 




- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


- 


- 


- 


2,3 


- 


- 


- 


4 


- 


- 


1,10 


Leakage Current, 


! R 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jiAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,10 


Inverse Beta Current 


*L 




- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


/iAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


4 


- 


- 


10 


Breakdown Voltage 


BV in"0" 




5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10 


BV in"l" 




5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


2,3,10 


Output 

Output Voltage 


V 
ouf'O" 


5 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


5 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


10 


V out"l" 


5 


2.5 


- 


2.4 


- 


2.5 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


5 


- 


- 


- 


- 


- 


1 


- 


4 


- 


- 


10 


Leakage Current 


! OLK 


5 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


jiAdc 


- 


- 


- 


- 


- 


- 


- 


- 


5 


4 


- 


- 


1,2,3,10 


Short- Circuit 
Current 


: sc 


5 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,2,3, 
5,10 


Output Voltage 


V OL 


5 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


5 


- 


- 


- 


1 


- 


- 


- 


- 


4 


- 


- 


10 


V 
OH 


5 


2.7 


- 


3.1 


- 


3.15 


- 


2.9 


- 


3.0 


- 


3.0 


- 


Vdc 


- 


5 


- 


1 


- 


- 


- 


- 


- 


4 


- 


- 


10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


19.5 


- 


- 


- 


- 


- 


20.25 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,6,10,11 


Power Supply Drain 


! PDH 


4 


- 


22.5 


- 


22.5 


- 


22.5 


- 


30 


- 


30 


- 


30 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


10( 


'pDL 


4 


- 


11.25 


- 


11.25 


- 


11.25 


- 


15 


- 


15 


- 


15 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


1,6,10,11 


Switching Parameters 

Turn-On Delay 


t 
on 


1,5 


. 


_ 


_ 


10 


_ 


_ 


_ 


_ 


_ 


10 


_ 


_ 


ns 


Pulse In 


Pulse Out 
















4 


_ 


2,3 


10 


l 


5 


Turn-Off Delay 


'off 


1,5 


- 


- 


- 


10 


- 


- 


- 


- 


- 


10 


- 


- 


ns 


l 


5 
















4 


- 


2,3 


10 


Rise Time 


4 r 


1,5 


- 


- 


- 


4.0 


- 


- 


- 


- 


- 


4.0 


- 


- 


ns 


l 


5 
















4 


- 


2,3 


10 


Fall Time 


'f 


1,5 


- 


- 


- 


2.5 


- 


- 


- 


- 


- 


2.5 


- 


- 


ns 


l 


5 
















4 


- 


2,3 


10 



2 

o 

o 

2 
o 

NJ 
Ol 

i~ 

o 

r\i 
o 

o 
^i 



O 

N3 

O 

VI 

o" 
O 

£-. 
3' 
c 

(D 

Q- 



■ Prime Fan-Out t Ground inputs to gates not under test, during ALL tests unless otherwise noted. % The inputs to all gates must be ungrounded. 



I EXPANDABLE DUAL 2 WIDE ] 
' 2-INPUT "AND-OR-INVERT" GATE \ 

MC2113 • MC2163 
MC2013 • MC2063 



MTTL II MC21 00/2000 series 



I 



9 v C c 




One side of this dual device consists of two 2-input 
AND gates ORed together and driving an output in- 
verter. The other side consists of two 2-input gates 
ORed together and driving an output inverter with the 
ORing nodes made available for expansion. Up to 10 
AND gates can be ORed together using the MC2102 
or MC2106 expanders series. Care should be taken to 
minimize the amount of capacitance on the expander 
terminals in order to maintain switching speeds. 




Positive Logic: 

13 = (1 ■ 14) + (2 • 3) 

12 - (5 ■ 6) + (9 ■ 11) + (Expander) 

Total Power Dissipation = 58 mW typ/pkg 
Propagation Delay Time =8.0 ns typ 



SERIES 


INPUT LOADING FACTOR dp) 


OUTPUT DRIVE 0ol' 


TEMPERATURE RANGE 


MC2113 
MC2163 


1 (-2.0 mA) 


11 MC2100 series Gates (22 mA) 
6 MC2100 series Gates (12 mA) 


-55°C to +125°C 


MC2013 
MC2063 


1 (-2.5 mA) 


9 MC2000 series Gates (22.5 mA) 
5 MC2000 series Gates (12.5 mA) 


0° to +75°C 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



+ 3.0 V| — | 

v — I I — 




Vcc 

+5.0 V 



PRF = 1.0 MHz typ 
PW - 200 ns 
t r = 5.0 ns 
t f - 5.0 ns " " 

TK out 

NOTES: 

R<3 = 50 ohms 

C-j- = the total parasitic capacitance which includes 

probe, wiring, and load capacitances. 
Scope rise time < 1.0 ns 
Probe capacitance < 5.0 pF 
When checking expander side, expander pins 
should be open. 



MC511 OR 
I | EQUIV 

— LLU X1N3605OP 
J_CT ± EOUIV 




— 1—3.0 ns 
max 



4-74 



-J 



14 ~i — V-i 
































ELECTRICAL CHARACTERISTICS 1 ~ I — ^T~>— 13 


TEST CONDITIONS 


Gndt 


Test procedures are shown for only one gate. 3— 1_^/ 

The other gate is tested in the same manner. @ Test 

Further, test procedures are shown for only 5 , , Temperature 

one input of the gate under test. To com- 6 — \__) K — 

plete testing, sequence through remaining , J J? 12 ( ~~ 55 C 


mA 


Volts 


Id 


'oh 


l in 


V,L 


V,H 


Vr 


v, h , 


V|hO 


V 

"out 


Vcc 


V C CH 


MHX 


Pr* 


Std 


Pr* 


Std 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


2.0 


0.9 


5.5 


5.0 


- 


- 


inputs. .ilJv\ MC2113*,MC2163 { +25°C 


22.0 


12.0 


-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.7 


1.1 


5.5 


5.0 


8.0 


3.0 






\ i r ,.«/ 






-2.2 


-1.2 


1.0 


0.45 


2.7 


4.5 


1.4 


0.9 


5.5 


5.0 


- 


- 


Emitter 7 






( o°c 








22. 5 1 12. 5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.9 


1.0 


5.5 


5.0 


- 


- 


MC2013*,MC2063 I +25°C 


22. 5 


12.5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.8 


1.1 


5.5 


5.0 


7.0 


3.0 


( +75°C 


22. 5 


12. 5 


-1.8 


-1.0 


1.0 


0.45 


2.9 


4.5 


1.7 


1.0 


5.5 


5.0 


- 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2I13, MC2163 Test Limits 


MC2013.MC2063 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-$s°r 


+25°C 


+12S°C 


0°C 


+25T 


+75°C 






Iol 


'oH 


'in 


V,L 


V,H 


Vr 


v lh , 


"thO "out 


Vcc 


VcCH 


"hx 


Min 


Max 


Min | Max 


Min | Max 


Min | Max 


Mini Max 


Min | Max 






Input 

Forward Current 


l F 


1 


- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


" 


- 


" 


14 


- 


- 


- 


4 


- 


- 


1,2,3,10 


Leakage Current 


l R 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jiAdc 


- 


- 


" 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,10,14 


Inverse Beta Current 


l L 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


jiAdc 


- 


- 


" 


- 


- 


1 


- 


- 


- 


4 


- 


- 


2,3,10 


Breakdown Voltage 


BV in"0" 


1 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


4 


- 


- 


2,3,10 


BV i»»l» 


1 


5.5 


■ 


5. 5 


" 


5.5 


- 


5.5 


- 


5.5 


" 


5.5 


" 


Vdc 


■ 


" 


1 


" 


" 


" 


" 


- 


- 


4 


" 


- 


2,3,10,14 


Output 

Output Voltage 


V out "0" 


13 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


13 


- 


- 


- 


- 


- 


1 


- 


- 


4 


- 


- 


2,3,10 


V out"l" 


13 


2.5 


- 


2.4 


- 


2.5 


- 


2.5 


- 


2.4 


- 


2.5 


- 


Vdc 


- 


13 


" 


- 


- 


- 


- 


1 


- 


4 


- 


- 


2,3,10 


Leakage Current 


'oLK 


13 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


jiAdc 


- 


- 


" 


- 


- 


- 


- 


- 


13 


4 


- 


- 


1,2,3, 
10,14 


Short-Circuit 
Current 


J sc 


13 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


-25 


-100 


mAdc 


" 


" 


- 


- 


" 


" 


" 


" 


- 


4 


" 


" 


1,2,3,10, 
13,14 


Output Voltage 


V OL 


13 


- 


0.40 


- 


0.40 


- 


0.45 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


13 


- 


" 


- 


1 


- 


- 


- 


- 


4 


- 


- 


2,3,10 


V OH 


13 


2.7 


- 


3.1 


- 


3.15 


- 


2.9 


- 


3.0 


- 


3.0 


- 


Vdc 


- 


13 


" 


1 


- 


- 


- 


- 


- 


4 


- 


- 


2,3,10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 
max 


4 


- 


- 


- 


20 


- 


- 


-' 


- 


- 


22 


- 


- 


mAdc 


- 


- 


" 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,2,3, 

10,14 


Power Supply Drain 


'PDH 


4 


- 


18 


- 


18 


- 


18 


- 


24 


- 


24 


- 


24 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


- 


lot 


r PDL 


4 


" 


12 


" 


12 


~ 


12 


- 


15 


" 


15 


" 


15 


mAdc 


" 


- 


~ 


~ 


"" 


" 


~ 


" 


~ 


4 


" 


" 


1,2,3, 
10,14 


Switching Parameters 

Turn -On Delay 


t 

on 


1,13 


- 


- 


- 


11 


- 


- 


- 


- 


- 


11 


- 


- 


ns 


Pulse In 


Pulse Out 
















4 


- 


14 


2,3,10 


1 


13 


Turn-Off Delay 


'oil 


1,13 


- 


- 


- 


11 


- 


- 


- 


- 


- 


11 


- 


- 


ns 


1 


13 
















4 


- 


14 


2,3,10 


Rise Time 


t 

r 


1,13 


- 


- 


- 


4.5 


- 


- 


- 


- 


- 


4.5 


- 


- 


ns 


1 


13 
















4 


- 


14 


2,3,10 


Fall Time 


h 


1,13 


- 


- 


- 


3.0 


- 


- 


- 


- 


- 


3.0 


- 


- 


ns 


1 


13 
















4 


- 


14 


2,3,10 



2 

o 

_ * 

W 

o 

O 
CO 



o 

M 
O 

W 



O 

ro 
o 

O) 
CO 

o~ 
o 

3 

d' 

C 

ro 
Q. 



* Prime Fan-Out 

t Ground inputs to gates not under test during ALL tests unless otherwise noted. 

t The inputs to alt gates must be ungrounded. 



"AND" J-K FLIP FLOP 



MTTL II MC2100/2000 series 



MC2109 • MC2159 
MC2009 • MC2059 



I 




EQUIVALENT CIRCUIT 




V cc = 4 -C 

GND = 10 *£ 



The MC2009, MC2059, MC2109, and MC2159 are clocked 
flip-flops that trigger on the negative edge and perform the 
J-K logic junction. Each flip-flop has an AND input gating 
configuration consisting of three J inputs ANOed together and 
three K inputs ANDed together. The multiple J and K inputs 
minimize the requirements for exter nal gates in cou nters and 
certa in other applications. A direct SET, PRESET, and RE- 
SET are also available. 

In normal operation, information is changed on the J and 
K inputs while the clock is in a low state, since the inputs are 
inhibited in this condition. Information is read into a temp- 
orary memory when the clock is in a high state. When the 
clock returns low, the information is transferred to the bi- 
stable section and the Q and Q outputs respond accordingly. 
The information on the J and K.inputs should not be changed 
while the clock is hi gh. Each flip-fl op can be s et or reset di- 
rectly by the direct SET, PRESET, or RESET inputs. Since 
each flip-flop is a charge-storage device, there is a restriction 
on the clock fall time that must be observed. 



K 3 14- 
J<f 2- 
)CK 3- 



^f 



J 3 



fN 



.A 



SET 8- 

pfieset 9- 



J 


K 


°n 


Q n+1 




















1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 






Where J - J, • 
K - «i- 



<2' K 3 



Total Power Dissipation = 40 mW typ/Pkg 
Switching Times: 

t on = 20 ns typ 

•off = 1 3 ns typ 



SERIES 


INPUT LOADING . . 
FACTOR l F ' 


OUTPUT DRIVE (l OL ) 


TEMPERATURE 
RANGE 


CLOCK 


ALL 
OTHER 


CLOCK 


ALL 
OTHER 


MC2109 
MC2159 


1.00 0.66 (-2.0 mA) (-1.33 mA) 


11 MC2100 series Gates (22.0 mA) 
6 MC2100 series Gates (12.0 mAI 


-55°C to +125°C 


MC2009 
MC2059 


1.00 0.66 (-2.5 mA) (-1.66 mA) 


9 MC2000 series Gates (22.5 mA) 
5 MC2000 series Gates (12.5 mA) 


0°C to +75°C 
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ELECTRICAL CHARACTERISTICS " » 

K 3 1« 

Test procedures are shown for only one k? 2 
J and K input, plus the SET, PRESET, and I » 
RESET inputs. To complete testing, se- j; ( 
quence through remaining J and K inputs | s 
in the same manner. ' 9 




















































Gnd 




K 5 
J Q 


12 

@ Test 
Temperature 


mA 


Volts 


lot 


'oh 


■in 


2I,„ 


V,t 


v,„ 


v» 


"thO 


V,H, 


"out 


Vcc 




Pr* 


Std 


Pr* 


Std 






J ( -55°C 
MC2109*, MC2159 \ +25°C 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


1.0 


2.0 


5.5 


5.0 




22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


1.2 


1.7 


5.5 


5.0 


Ul25°C 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


0.9 


1.4 


5.5 


5.0 


( OX 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.1 


1.9 


5.5 


5.0 


MC2009*, MC2059 < +25°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.2 


1.8 


5.5 


5.0 


( +75°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.1 


1.7 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2109, MC2159 Test Limits 


MC2009, MC2059 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


lot 


'oh 


l in 


2 l in 


V,L 


v,„ 


Vr 


V|h0 


if 


Vcc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V thl 


'out 


Input 

Forward Current 


'f 


t 

5 

8 
9 
13 


- 


-1 


33 


- 


-1 


33 


- 


-1 


33 


- 


-1 


66 


- 


-1.66 


- 


-1 


66 


mAdc 


- 


- 


- 


- 


- 


- 


2,3,5,6, 
7,9,13,14 

1,2,3,6, 
7,8,9,14 

1,2,3,5, 
6,7,9,14 

1,2,3,5, 
6,7,8,14 

1,2,3,5, 
6,7,9,14 


- 


• 


- 


4 


1,8,10 

5,10,13 
8,10,13 
9,10,13 
8,10,13 


Leakage Current 


'r 


1 
5 
8 
9 
13 


- 


1 





. 


100 

i 


- 


1 


30 


- 


K 





" 


1 





- 


100 

1 


(jAdc 
f 


: 


; 


: 


: 




- 


1 

5 
8 
9 
13 


- 


" 


- 






2,3,5,6,7,10,11,14 

1,2,3,6,7,10,12,14 

1,2,3,5,6,7,9,10,12,14 

1,2,3,5,6,7,8,10,12,14 

1,2,3,5,6,7,10,11,14 


Inverse Beta Current 


'l 


1 
5 
8 
9 
13 


- 


1 





: 


1C 

■ 





: 


1 


30 


- 


it 





- 


1 





: 


1 





lit 


dc 


- 


- 


: 


: 


8 
13 

\ 
8 


- 


1 
5 
8 
9 
13 


- 


^ 








10 

r 


Breakdown Voltage 


BV in"0" 


1 
5 
8 
9 
13 


5 


5 


- 


5 


5 


: _ 


5 


5 


: 


5 


5 


: 


5 


5 


: 


5 


5 


; 


V 


■ 


- 


: 


1 

5 
8 
9 
13 


- 


8 
13 

1 
8 


: 


^ 


- 


- 


: 






10 

1 


BV in"l" 


5 
8 
9 
13 


5. 


5 


: 


5. 


5 


: 


5. 


5 


- 


5 


5 


- 


5. 5 

1 


- 


5. 


5 


- 


V 


■ 


1 


- 


1 

5 
8 
9 
13 


- 


- 


- 


- 


- 


- 


: 


t 




2,3,5,6,7,10,11,14 

1,2,3,6,7.10,12,14 

1,2,3,5,6,7,9,10,12,14 

1,2,3,5,6,7,8,10,12,14 

1,2,3,5,6,7,10,11,14 



2 
n 
ro 

o 

CO 

2 
o 

Ni 

en 
to 



n 

M 
O 

O 

_co 

2 
o 
l\J 
o 

ui 

CO 

cT 

o 

r+_ 

d' 
c 
tc 
a. 



Prime Fan-Out. 



ELECTRICAL CHARACTERISTICS (continued) r , 

Test procedures are shown for only one j? 
J and K input, plus the SET, PRESET, and i 








TEST CONDITIONS 


Gnd 




~| 






a 

Q 


12 

@ Test 
— i ' Temperature 


mA 


Volts 


Id 


'oh 


'in 


2 'in 


v,. 


v,„ 


v, 


V|hO 


V,hi 


V 

"out 


Vcc 






Pr* 


Std 


Pr* 


Std 






J I -55°C 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4,5 


1.0 


2.0 


5.5 


5.0 




MC2109", MC2159 { +25°c 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


1.2 


1.7 


5.5 


5.0 


(+125°C 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


0.45 


2.8 


4.5 


0.9 


1.4 


5.5 


5.0 


( 0°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.1 


1,9 


5.5 


5.0 


MC2009*, MC2059 I +25°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.2 


1.3 


5.5 


5.0 


( +75°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


0.45 


3.0 


4.5 


1.1 


1.7 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2109, MC2159 Test Limits 


MC2009, MC20S9 Test Limits 


Unit 




TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 




-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


lot 


'oh 


'in 


2 'in 


V,L 


v,„ 


v» 


VthO 


v,„, 


V.„, 


v« 


Clock Input 

Forward Current 


'f 


3 


- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 




- 


- 


- 


- 


1,2,5,6, 
7,8,9,13,14 


- 


- 


- 


4 


3,10 


Leakage Current 


j r 


3 


- 


150 


- 


150 


- 


150 




150 


- 


150 


- 


150 


jiAdc 


- 


- 


- 


- 


- 


- 


3 




- 


- 


4 


1,2,5,6,7,10,14 


Inverse Beta Current 


'l 


3 
3 


- 


200 
200 


- 


200 
200 


- 


200 
200 


- 


200 
200 


- 


200 
200 


- 


200 
200 


fxAdc 
MAdc 


- 


- 


- 


- 


13 

e 


- 


3 

3 


" 






4 
4 


10 
10 


Breakdown Voltage 


BV i„"0" 


3 
3 


5.5 
5.5 


; 


5.5 
5.5 


: 


5.5 

5.5 


- 


5.5 
5.5 


: 


5.5 
5.5 


: 


5.5 
5.5 




Vdc 
Vdc 


- 


; 


- 


3 
3 


13 

a 


: 








- 


4 
4 


10 
10 


BV in"l" 


3 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


5.5 


- 


Vdc 


- 


- 




3 


- 


- 


- 


- 


- 


- 


4 


1,2,5,6,7,10,14 


Output 

Output Voltage 


v 
out"0" 


12 
11 

11 


: 


0.45 


'- 


0.45 


- 


0.45 
\ 


: 


0.45 
J 


- 


0.45 

1 


- 


0.45 
1 


Vdc 

1 


12 

11 
11 


- 


- 


- 


- 


- 


- 


" 


13 
9 
8 


- 


4 
1 


3,8,10 
3,10,13 
3,10,13 


V out"l" 


12 
11 
11 


2.5 

1 


" 


2.4 
1 


'- 


2.7 
1 


~ 


2.5 


~ 


2.4 

1 


- 


2.5 
1 


- 


Vdc 
1 


: 


12 
11 
11 


- 


: 


: 


- 


: 


13 
9 
8 


- 


- 


4 
1 


8,10 
10,13 
10,13 


Leakage Current 


! OLK 


12 
11 


_ 


225 
225 


_ 


225 

225 


- 


225 
225 


_ 


225 
225 


. 


225 
225 


_ 


225 
225 


ciAdc 
(iAdc 


: 


: 


: 


; 


- 


- 


- 




- 


12 
11 


4 
4 


1,2,3,5,6,7,8,9,10,13,14 
1,2,3,5,6,7,8,9,10,13,14 


Short-Circuit 
Current 


'sc 


12 
11 


" 


- 


-30 
-30 


-70 
-70 


• 


- 


" 


_ 


-30 
-30 


-70 
-70 


_ 


- 


mAdc 
mAdc 


- 


_ 


- 




- 


: 


; 


- 


- 


- 


4 
4 


1,2,3,5,6,7,8,9,10,12,13,14 
1,2,3,5,6,7,8,9,10,11,13,14 


Output Voltage 


V OL 


12 

11 
11 


; 


0.40 
•I 


: 


0.40 
1 


: 


0.45 


" 


0.40 


- 


0.40 


" 


0.45 


Vdc 

1 


12 
11 
11 


■ 


- 


- 


■ 


13 

9 
8 


- 


- 


- 


- 


4 
1 


3,8,10 
3,10,13 
3,10,13 


V OH 


12 
11 
11 


2.80 


- 


3.20 


- 


3.35 

1 


" 


3.00 

1 


- 


3.10 

1 


: 


3. 15 

1 


'- 


Vdc 

1 


- 


12 
11 
11 


: 


- 


13 
9 
8 


-" 


: 


-: 


- 


- 


4 


8,10 
10,13 
10,13 


Power Requirements 
(Total Device) 

Power Supply Drain 


'PD 
'PD 


4 

4 


- 


12 
12 


- 


12 
12 


- 


12 
12 


- 


14 
14 


- 


14 
14 


- 


14 
14 


mAdc 
mAdc 


- 




'- 


- 


- 


- 


- 




- 


- 


4 
4 


3,10,13 
3,8,10 



2 

o 
ro 

o 

CO 



o 

N3 
CO 

o 

rvj 
o 

o 

O 

ro 

o 

C7I 
CO 

rT 
o 

c 



* Prime Fan-Out. 



MC2109, MC2159/MC2009, MC2059 (continued) 

OPERATING CHARACTERISTICS 



Clock fall time < 100 ns. 

Triggers on clock pulse widths * 15 ns. 



Provides direct SET, PRESET, and RESET inputs. The 
application of a "0" state to 8 or 9, sets Q high; "0" state 
to 13, resets Q low. The clock must be in the low state 
when these functions are performed. 

Data at the J and K inputs must be present before the 
clock goes to a high state. If the information on the J and 
K inputs is changed while the clock is in a high state, the 
flip-flop will require typically 300 ns to recognize a "1" 



state to "0" state information change on the J and K 
terminals. The flip-flop will require typically 6.0 ns to 
recognize a "0" state to "1" state change. 

Negative edge triggering — When the clock goes from 
the high state to the low state, the information in the 
temporary storage section is transferred and the Q and Q 
outputs will respond accordingly. While the clock is in a 
low state, the J and K terminals are inhibited. 

Unused J and K i nputs shou ld b e tied to the clock or 
to 2.0 to 5.0 Vdc. PRESET and SET are tied to Q; 
RESET is tied to Q. 



FIGURE 1 -SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT 

-V| HX = 3.0 Vdc±1% V cc = 6.0 Vdc ±1% g 




I 



6 Q OUTPUT 



o Q OUTPUT 



— o 

SCOPE 
TRIGGER 



NOTES '■'■■'• : : ■•■■. ... ' : . ;-......,.. :! .. ...: . ■ - : " : .- 

All transistors are MC51 1 (all emitters common) or equivalent 

" BO ohircs 
Ci " 1 6 pF Including stray capacitance 

VOLTAGE WAVEFORMS AND DEFINITIONS 



SWITCHING TIMES 



TEST 


TEST T 
SYMBOL 


INPUT 
PULSE 


MIN 


MAX 


UNIT 


Delay Time Off 
Delay Time On 
Rise Time 
Fall Time 


toff 

<r 

tf 

VAmp 


V 

. 

V 
V 


3.? 


20 
26 

6.0 
4.0 


ns 

r.s 
Volt 


WORST-CASE TESTS 
(Device must toggle with each clock pulse) 


TEST 


SYMBOL 


LIMITS 


INPUT 
CONDITIONS 


Toggle Frequency 
Pulse Width 
Input High Voltage 
Fall Time 


♦Tog 
PW 
V, H 

.;.' t f 


30 MHzmax 
15 ns mih 
1 .8 V min 
i . ■ ■ 


W 
X 
Y 

. z • 



-TPi, 



. - . • 



Q (5) OUTPUT 



Q (Q) OUTPUT 



GNO 




v Amp 



INPUT PULSE CONDITIONS 



w 



PRF 

PW 
t r 

tf 
V|H 



30 

15 
£10 
=£10 
3.5 



_L 



5.0 

100 

£10 

£10 

3.5 



5.0 
15 
£10 
£10 
3.5 



5.0 

100 

£10 

£10 

1.8 



-r 



1.0 
200 
£50 
100 

3.5 
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MC2109, MC2159/MC2009, MC2059 (continued) 



FIGURE 2 - J-K TERMINAL CHARACTERISTICS TEST CIRCUIT 



v en' v inhP 



< Vi HX - 3.0 Vdc ±1% 




l 



NOTES: 

All transistors are MC511 
{M\ emitters common) or 
■ wjuWatom 

!-. , -■■■ ';C- oi ■■> •_ 

Cl =15 pF Including stray capacitance 
lEnable Mode Test: 1 

1 The device under test shall toggle when I 

I V*en = 1.8 Vdc + 1% is applied. 
Ilnhibit Mode Test: 

I The device under test shall NOT toggle when | 
i V||uh = 1.2 Vdc +1% is applied. 



INPUT VOLTAGE WAVEFORMS AND DEFINITIONS 



t r = 10 ns max tf «= 10 ns max 

sosTfjr — f -V f90> 6.-2V- 

1.5V* 3.6 V Ar-»-6V m »* 

1 0%X \ -Xjo% ' 

PRF » 5.0 MHz | — 100ns-H 



■ 



FIGURE 3 - SET-RESET-PRESET TERMINAL CHARACTERISTICS TEST CIRCUIT 



9 V IHX " 3-0, Vdc 11% 



V cc - 5.0 Vdc t«e v 




NOTES- 

All transistors are MCS1 1 

lati emitter? common) 

or equivalent 
Bf3 a 60 ohms 

C^ * 15 pF including stray capacitance 
tp ost = Post Time 

TEST PARAMETERS 



rP In o 



SYMBOL 
*Post 

l on 

*off 



VALUE 



100 

25 
20 



ns mm 
ns max 
ns max 



NOTE: 

Whin Tpo,, Is'ioOns. SET. PRESET or RESET 
pulses must act uate the device. 
SET. PRESET, and RESET pulse cjnnot return 
to the high state before the required post time. 
Connections shown for measuring times re lated 
to SE T terminal only. To measure times at PRE- 
SET terminal apply Input puls e to Pin 9 In place 
of Pin 8. To measure times at RESET terminals, 
epoly the Input pulse to Pin 13. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



t r - 10 ns max -| 



CLOCK 

PRF 



CK INPUT jjT 
- 1.0 MHl— '\ 



— | [^ tf - 10 ns max 

90% LI 2 V 

1.6 V max 

-10% 



O (Q) OUTPUT 



Q IQ) OUTPUT 



SET 



i "'."■'■ " 

(RESET) 




[^25 ns- 
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"OR" J-K FLIP-FLOP 

MC2110 • MC2160 
MC2010 • MC2060 



MTTL II MC2100/2000 series 



»Jft 





91J180? ?1.5k ?4.0 k 



|4.0 



)^\ 



The MC2110, MC2160, MC2010, and MC2060 are clocked 
flip-flops that trigger on the negative edge and are internally 
wired to perform the J-K logic function. Each flip-flop has a 
positive logic AND-OR input gating configuration that con- 
sists of two clocked J inputs ANDed together, two clocked K 
inputs ANDed together, two clocked L inputs ANDed together, 
and two clocked M inputs ANDed together. The J and the L 
inputs are ORed togeth er an d the K and the M inputs are 
ORed together. A direct SET is also available. 

In normal operation, information is changed on the clocked 
inputs while the clock is in a low state, since the inputs are 
inhibited in this condition. Information is read into a temp- 
orary memory through the AND-OR input gating when the 
clock is in the high state. When the clock returns low the infor- 
mation in the temporary memory is transferred to the bi- 
stable section and the Q and the Q outputs respond accord- 
ingly. The information on the clocked inputs should not be 
changed while the clock is high. 

Each flip- flop can be set directly by applying a low state 
to the direct SET input. Since each flip-flop is a charge stor- 
age device there is a restriction on the clock fall time that 
must be observed. 

The AND-OR input configuration of each flip-flop makes 
it very useful for shift right/shift left registers and for up/ 
down counters. 



I 




EQUIVALENT CIRCUIT 

11 12 




•»1 50-, pz 

J 2 6o-r 



L 2 80J 



V CC = 4 X 

GND = 10 ] 



J 


L 


K 


M 


°n 


Q n+1 








X 


X 








1 


X 


X 


X 





1 


X 


1 


X 


X 





1 


X 


X 








1 


1 


X 


X 


1 


X 


1 





X 


X 


X 


1 


1 






= Don't Care 



J 1 * J 2 



Where J = 

L - L, • L 2 
K - Kt • K 2 

1-j • M 2 



M = Mi • I 



Total Power Dissipation = 50 mW typ/Pkg 
Switching Times: 

to,, - 20 ns *VP 

t ff- 13 nstyp 



SERIES 


INPUT LOADING . . 
FACTOR F 


OUTPUT DRIVE (l OL ) 


TEMPERATURE 
RANGE 


CLOCK 


ALL 
OTHER 


CLOCK 


ALL 
OTHER 


MC2110 
MC2160 


2.00 0.66 (-4.0 mA) (-1.33 mA) 


1 1 MC2100 series Gates (22.0 mA) 
6 MC21 00 series Gates (12.0 mA) 


-55°Cto+125°C 


MC2010 
MC2060 


2.00 0.66 (-5.0 mA) (-1.66 mA) 


9 MC2000 series Gates (22.5 mA) 
5 MC2000 series Gates (12.5 mA) 


0°C to +75°C 
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TEST CONDITIONS 


Gnd 


bLbCI HIUAL UHAKAU 1 bWSI ICS E? "^ V, 






mA 


Volts 


• r-l J 1-T~X 


5- 

Q - 


—12 

@ Test 
Temperature 

( - 55 : c 

""" MC2110*, MC2160 \ +25°C 


Test procedures are shown for only one J, ^ i- 


o^ 


'oi 


'oh 


"i. 


2 l,„ 


4L 


V,t 


V,H 


v. 


v*, 


^tho 


"out 


Vcc 






Pr* 


Std 


Pr* 


Std 






manner. J * 6— 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


2.0 


1.0 


5.5 


5.0 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


1.7 


1.2 


5.5 


5.0 


5 s 




j 


(+125°C 


22.0 


12.0 


-1.5 


-0.7 


1.0 


2.0 


4.0 


0.45 


2.8 


4.5 


1.4 


0.9 


5.5 


5.0 




o°c 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.9 


1.1 


5.5 


5.0 


MC2010*, MC2060 j +25°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.6 


1.2 


5.5 


5.0 


( +75°C 


22.5 


12.5 


-1.2 


-0.6 


1.0 


2.0 


4.0 


0.45 


3.0 


4.5 


1.7 


1.1 


5.5 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2110, MC2 160 Test Limits 


MC2010, MC2060 Test Limits 


Unit 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Iol 


'OH 


Ii. 


2l in 


"I,. 


v IL 


v,„ 


v. 


v*, 


Vfto 


V .w 


Vcc 


Input 

Forward Current 


"p 


l 

5 
9 


- 


-l 


33 


- 


-1.33 


- 


-l 


33 


- 


-1.66 


- 


-l 


66 


- 


-1 


66 


mAdc 


■ 


" 


" 


" 


- 


- 


~ 


2,3,5,6,7, 
8,13,14 

1,2,3,6,7, 
6,13,14 

1,2,5,6,7, 
8,13,14 


■ 


- 


- 


4 


1,9,10 
5,10,11 
3,9,10,11 


Leakage Current 


>R 


1 

5 
9 


" 


100 

\ 




100 

1 


'■_ 


100 

1 


: 


100 
1 


] 


100 


~ 


100 

1 


/iAdc 

\ 


• 


" 


: " 


; 


'■ 


" 


- 


1 

5 
9 


- 


■ 


■ 


4 


2,3,5,6,7,8,10,11,13,14 
1,2,3,6,7,8,9,10,12,13,14 

1,2,3,5,6,7,8,10,12,13,14 


Inverse Beta Current 


: L 


1 

5 
9 


; 


100 

\ 


\ 


100 

1 


* 


100 

1 


" 


100 

1 


'- 


100 

1 


" 


100 

1 


fiAdc 


: 


; 


" 


~ 


'- 


" 


" 


5 
9 


" 


- 


: 


4 

1 


9,10 
10,11 

10,11 


Breakdown Voltage 


BV in"0" 


1 
5 
9 


5.5 

\ 


~ 


5.5 
1 


" 


5.5 


: 


5.5 

\ 


: 


5.5 
J 


; 


5.5 

\ 


• 


Vdc 

\ 


■ 


■ 


1 

5 

9 


■ 


- 


- 


- 


■ 


- 


- 


- 


4 


9,10 
10,11 
10,11 


"V 1 " 


1 

5 
9 


5.5 

\ 


" 


5.5 


: 


5.5 


" 


5.5 
1 


: 


5.5 


\ 


5.5 
\ 


r- 


Vdc 

\ 


- 


- 


1 

5 
9 


















4 

1 


2,3,5,6,7,8,10,11,13,14 
1,2,3,6,7,8,9,10,12,13,14 

1,2,3,5,6,7,8,10,12,13,14 


Clock Input 

Forward Current 


■f 


3 


- 


-4.0 


- 


-4.0 


- 


-4.0 


- 


-5.0 


- 


-5.0 


- 


-5.0 


mAdc 


- 


- 


" 


- 


- 


- 


" 


1,2,5,6,7, 
8,13,14 


- 


- 


- 


4 


3,10 


Leakage Current 


■a 


3 


- 


300 


- 


300 


- 


300 


- 


300 


- 


300 


- 


300 


jiAdc 


- 


- 


- 


- 


- 


- 


- 


3 


- 


- 


- 


4 


1,2,5,6,7,8,10,13,14 


Inverse Beta Current 


'l 


3 
3 


- 


400 
400 


- 


400 
400 


- 


400 
400 


- 


400 
400 


- 


400 
400 


- 


400 
400 


jiAdc 
ii Adc 


- 


- 


" 


- 


- 


- 


- 


3 
3 


- 


: 


- 


4 
4 


9,10 
10,11 


Breakdown Voltage 


BV in"0" 


3 
3 


5.5 
5.5 


" 


5.5 

5.5 


. 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


_ 


5.5 
5.5 


- 


Vdc 
Vdc 


- 


. 


_ 


: 


3 
3 


- 


: 


- 


- 


- 


: 


4 
4 


10,11 
10,12 


BV in»l" 


3 


5.5 


- 


5.5 




5.5 


- 


5.5 


- 


5. 5 


- 


5.5 


- 


Vdc 


- 


- 


- 


3 


- 


- 


- 


- 


- 


- 


- 


4 


1,2,5,6,7,8,10,13,14 


Output(For Set Only) 
Output Voltage 


V 

out "0" 


11 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


- 


0.45 


Vdc 


a© 
















9 


- 


- 


4 


3,10 


u 

v out "1" 


11 


2:5 


- 


2.4 


- ^ 


2.7 


- 


2.5 


- 


2.4 


- 


2.5 


- 


vdc 


- 


n 


- 


- 


- 


- 


- 


- 


- 


9 


- 


4 


3,10 


Leakage Current 


! OLK 


12 
11 


. 


650 
650 


■ 


650 
650 


- 


650 
650 


_ 


650 
650 


: 


650 
650 


- 


650 

650 


M Adc 

MAdc 


- 


- 


_- 


: ' 


: 


: 


: 


12 
11 


; 


; 


- 


4 
4 


1,2,3,5,6,7,8,10,11,13,14 
1,2,3,5,6,7,8,9,10,13,14 


Short-circuit 
Current 


*SC 


12 

11 


_ 


_ 


-30 
-30 


-70 
-70 


- 


- 


- 


- 


-30 
-30 


-70 
-70 


- 


- 


mAdc 
mAdc 


- 


- 


: 


- 


- 


- 


- 


- 




- 


- 


4 
4 


1,2,3,5,6,7,8,10,11,12,13,14 
1,2,3,5,6,7,8,9,10,11,13,14 


Output Voltage 


V OH 


12 

11 


2.80 
2.80 


. 


3.20 
3.20 


- 


3.35 
3.35 


- 


3.00 

3.00 


- 


3.10 
3.10 


_ 


3.15 
3.15 


- 


Vdc 
Vdc 


. 


12 
11 




















4 
4 


3,10,11 
3,10,12 


V OL 


12 

11 


- 


0.40 
0.40 


- 


0.40 
0.40 


- 


0.45 
0.45 


_ 


0.40 
0.40 


_ 


0.40 
0.40 


. 


0.45 
0.45 


Vdc 
Vdc 


12© 
11® 


" 


_ 


. 


_ 


- 


9 

9 


- 


: 


- 


- 


4 
4 


3,10 
3,10 


Breakdown Voltage 


'o 


12 

11 


_ 


4.25 
4.25 


- 


4.25 
4.25 


- 


4.25 
4.25 


- 


4.25 
4.25 


- 


4.25 
4.25 


_ 


4.25 
4.25 


mAdc 
mAdc 


- 


- 


; 


- 


- 


- 


- 


: 


- 


- 


12 
11 


4 
4 


1,2,3,5,6,7,8,10,11,13,14 

1,2,3,5,6,7,8,9,10,13,14 


Power Requirements 
(Total Device) 

Power Supply Drain 


'pD 
'PD 


4 
4 


- 


15 
15 


- 


15 
15 


- 


15 
15 


- 


18 
18 


- 


18 

18 


- 


18 
18 


Vdc 
Vdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4 
4 


3,10,12 
3,10,11 



o 



o 

N> 

O) 
O 

o 

o 



o 

o 
o 
o 

n 
o 

r+_ 

c 

CD 

Q. 



* Prime Fan-Out ® Momentarily ground pin prior to taking measurement at terminal. 



MC2110, MC2160/MC2010, MC2060 (continued) 



OPERATING CHARACTERISTICS 



Clock fall time £ 100 ns. 

Triggers on clock pulse widths S: 15 ns. 

The application of a "0" state to the SET will cause Q to go 
to the "1" state. The clock must be in the low state when this 
function is performed. 

Data at the clocked inputs must be present before the clock 
goes to a high state. If the information on the clocked inputs is 
changed while the clock is in a high state, theflip-flop wilt require 
typically 300 ns to recognize a "1 " state to "0" state change. 
The flip-flop will also require typically 6.0 ns to recognize a "0" 
state to "1 " state change. 



Negative edge triggering — When the clock goes from the high 
state, the information jn the temporary storage section is trans- 
ferred; and the Q and Q outputs will change accordingly. While 
the clock is in a low state, the J, K, L, and M terminals are 
inhibited. 

Unused Inputs: 

Single unused J, K, L, and M inputs should be tied to the used 
input, to the clock input, or to 2.0 to 5.0 Vdc. 

If both J, K, L, or M inputs are unused, they MUST be tied to 
ground. 

Unused SET is tied to Q. 



FIGURE 1 - SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT 






pulse :• . 
generator 



•,TPW 
:6O0PE 



e J ,. : 





'Jft/Z 



4.0 1 
15% 



C L 



V(x - s.o vac ±1* 



1.0 k 

£5S6, 




All transistor? are MOB? 1 (all emttMra comnSon):orequS»aIan» 
Cl,,- 15 pP Including stray capabhanc* 



: > 6 OUTPUT 



±5* 



;.1.0k 




Q OUTPUT 



| 



* SCOPE . 
TRfGGEB 



VOLTAGE WAVEFORMS AND DEFINITIONS 



SWITCHING TIMES 



.'■■ ■yT&f:^. ;•;'■ 


TEST 

SYMBOL 


INPUT 
PULSE 


MIN 


MAX 


UNIT 


Dafyry Tiiyie/dff , 


<otf 


~T^«T 




20 


t rt». 


Ocl3v Time On 


: [&blfei.. < 


;4fejj?3 




-■*§■ 


. .ns . 


Btata Tlnj»» •"■' *'• 


' , %: '-' 


•~y&ki 




6.0 


:-<*f\- 


FillTirfllln-".:-.-' V 


t-*, ';».". .•.•■« 


;vrr , i 




4.0 


• vyja, " 


Ain^ttl&U ' ',<> 


■■-' Ut^M^ 


-;«?:•. ', 


.3,2 




Volt 


WORST-CASE TESTS 
(Device must toggle with each clock pulse) 


V--'- "'iT-EST ;- 


SYMBOL 


;";jai(Ewit'- 


INPUT 
lONOlTKJMS 


Toggle FrequenLV 


! '~1$j££ ■ 


30 MHi ma* 


'•'-W- ••'■ 


Puhe Wtdtfi 


■-.. • .'««.■ -. 


■ 19ns-mtn ' 


. ji-^j.,1 


Input High- Voltage 


..v-^fW.'.' 


I.H V'fttln ' 


- y ; 


Pall Tfrnft 


:,*7':' 


' 100. ns rhax 


1. r \Z 






8 (Q) OUTPUT 



INPUT PULSE CONDITIONS 



SYMBOL 


W 


V 


X 


Y 


Z 


UNIT 


PRF 


30 


5.0 


5.0 


5.0 


1.0 


MHz 


PW 


15 


100 


15 


100 


200 


ns 


t r 


£10 


£10 


£10 


£10 


£50 


ns 


tf 


£10 


£10 


£10 


£10 


100 


ns 


V|H 


3.S 


3.S 


3.5 


1.8 


3.5 


Volt 
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MC2110, MC2160/MC2010, MC2060 (continued) 



FIGURE 2 - J-K-L-M TERMINAL CHARACTERISTICS TEST CIRCUIT 



V EN-'V |NH ? 



V CC »5.0 Vdc± 1%9 




l 



NOTES- 

All transistors are MC51 1 

(all emitters common) or equivalent 
"ftQ^SD ohms 

C|_ = 15 pF including stray capacitance 
fflEnableMod^Tertr^ 

I The device under test shall toggle when 
1 V EN = 1-8 Vdc £1% is applied. 
Slnhibit Mode Test: 

jj The device under test shall NOT toggle when 
I V| N H = 1 .2 Vdc ±1 % is applied. 



INPUT VOLTAGE WAVEFORMS AND DEFINITIONS 



t r E 10 ns max tf E 10 ns max 

""vFio 



90% -ff j =t4-90% 

18V-IA 3.S V +1.5V 0.2 < 

io%-L ! ^jLioy, i 



PRF - 5.0 MHz I 100 ns- 



FIGURE 3 - SET TERMINAL CHARACTERISTICS TEST CIRCUIT 

♦ 5.0 Vdc t1%9 V cc 



? V, HX 

♦3.0 Vdc±l% 



HHLL— 

OLW. A 
20 » 



*i.: 



t. 





4.0 k 
±1« 







cJ=l ~ 

>Q OUTPUT 



4.0 k 

.t.s% 



r®& 



SCOPE 
4 Q OUTPUT "^TRIGGER 



1.0k 

15% 



. NpTES: 

All transistors are MC51 1 
(all emitters common) 




VOLTAGE WAVEFORMS AND DEFINITIONS 




Bq = 50 ohms 

C L -■ 15 pF including stray capacitance 




t r - 10 ns max — j j— 


— i ►— tf = 10 ns max 


0.2 V 

max 

1 


t Post = Post Time 


Y 


| sL-L. 9U% 




CLOCK INPUT -rl\ 


SYMBOL 


VALUE 


UNIT 


O (Q) OUTPUT 


- lOOnj.r ij-. tp s, ^ 

/ J— tonJCT 


-1.5 V 


tPost 


100 
25 
20 


ns min 1 
ns max f 


toff 




Moff-j J 




NOTE: 


Q IQ) OUTPUT 

SET INPUT 


\ LS 


■ 1 .5 V 

— -GNO 

-1.5 v- 

GND 


When tp osl is 100 ns, SET pulse must actuate 
the device. SET pulse cannot return to the high 
state before the required post time. 


— : --1 .- L 

_ jLJ 










1-25 ns— 1 
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DUAL 4-INPUT EXPANDER FOR 
"AND-OR-INVERT" GATES 



MTTL II MC21 00/2000 series 



MC2106 • MC2156 
MC2006 • MC2056 




This device consists of two independent 4-input 
AND gates. The outputs of each gate are made avail- 
able as ORing nodes. Using the MC2102 series and the 
MC2106 series with any one of the basic expandable 
gates, up to 10 AND gates can be ORed together. 

Collector 



-V,3 
Emitter 
Emitter 

—\» 

--An 

Collector 
Total Power Dissipation = 14 mW typ/Pkg. 
Propagation Delay Times: 
At pc | = + 1-Onstyp 

When added to the expandable 
AND-OR-INVERT gates. 
Atp d /pF = +0.7 ns/pF typ 

Caused by additional capacitance 
at expansion points. 



I 



SERIES 


INPUT 
LOADING (In) 
FACTOR 


TEMPERATURE 
RANGE 


MC2106 
MC2156 


1 —2.0 mA 


-55°C to +1 25°C 


MC2006 
MC2056 


1 -2.S mA 


0°C to +75°C 



Full output loading factor of tire expandable gate is maintained. 



APPLICATION: EXPANDABLE 2-WIDE 4-INPUT, "AND-OR- 
INVERT" GATE WITH A DUAL 4-INPUT EX- 
PANDER CONNECTED. 



EXPANDER 



^LJ-r™0 ? .Cp.l lepjo r ■ ; ■ 








"t^*?*^ 3 Emitter! 
_ 1 jL^i^'l Collector 






3-::-;>;;;:--.-.-.- 






















ax 

:■:•.■ 







MC2106 
MC2156 
MC2006 
MC2056 



MC2100 
MC2150 
MC2000 
MC2050 



EXPANDABLE 
GATE 



POSITIVE LOGIC 



VCE.VOH TEST CIRCUIT 



v CC 



v t h- 



•1". 
, „ 




12 - (14 • t • 2 • 3) + (B • 6 • 7 • 8) + (B • 6 • 7 • 8) + (14 • 1 • 8 • 3) 



EXPANDABLE GATE 



EXPANDER 



''C* COLLECTOR 
o6v C E --, 

! EMITTER A VQH 



XVE 
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ELECTRICAL CHARACTERISTICS c °»"°' 

'< — 1 y-Via 

Test procedures are shown for only one 2^ J ^ 13 

expander. The other expander is tested in Emm.. 

a similar manner. Further, test procedures tmirar 


@ Test 
Temperature 

( -55°C 
MC2106, MC2156 J +25°c 

( + 125°C 

( 0°C 
MC2006, MC2056 J +25°C 

( +7S°C 


TEST CONDITIONS 


Gnd + 


mA 


t Volts 


<c 


■in 


v» 


V E , 


v E2 


V E 3 


v,„, 


V lhO 


V 

T OUt 


V C R 


Vc«H 


Vcc 


^CCH 


are shown for only one input of the ex- izzn — V-* 9 
pander being tested. To complete testing, „'~H X-^n 
sequence through remaining inputs. oii..»r 


6.0 


1.0 


4.5 


1.00 


0.90 


0.8 


2.0 


0.9 


5.5 


» 


- 


5.0 


- 


6.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.7 


1.1 


5.5 


» 


** 


5.0 


8.0 


6.0 


1.0 


4.5 


0.65 


0.55 


0.8 


1.4 


0.9 


5.5 


* 


-- 


5.0 


- 




6.0 


1.0 


4.5 


0.90 


0.80 


0.8 


1.9 


1.0 


5.5 


* 


'- 


5.0 


- 




6.0 


1.0 


4.5' 


0.85 


0.75 


0.8 


1.8 


1.1 


5.5 


» 


** 


5.0 


7.0 




6.0 


1.0 


4.5 


0.75 


0.65 


0.8 


1.7 


1.0 


5.5 


* • 


- 


5.0 


_ 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC2106, MC2156 Test Limits 


MC2006, MC2056 Test Limits 


Unit 




TEST CURRENT/ VOLTAGE APPLIED TO PINS LISTED BELOW: 


-5S°C 


+25°C 


+ ,25°C 


OX 


+25°C 


+7S°C 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


le 


'in 


v. 


V E , 


VE2 


V E3 


V.M 


V,ho 


v 

"out 


Vr» 


*C8H 


V 




Input 

Forward Current 


h 


1 


- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


2,3,14 


- 


- 


_ 


_ 


_ 


_ 






4 




1,10 


Leakage Current 


: R 


1 


- 


100 


- 


too 


- 


100 


- 


100 


- 


100 


- 


100 


uAdc 


- 


- 


1 




- 


- 


- 


- 


- 


- 


- 


4 


- 


2,3,10,14 


Inverse Beta Current 


'L 


1 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


MAdc 


- 


- 


1 


13 












12 


- 


4 


- 


10 . 


Breakdown Voltage 


BV i„"0" 
BV in"l" 


1 
1 


5.5 
5.5 


■ 


5.5 
5.5 


- 


5.5 
5.5 




5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


Vdc 

Vdc 


_ 


1 
1 


_ 


13 


- 


; 


- 


- 


- 


12 


- 


4 
4 


- 


10 
2,3,10,14 


Output 

Output Voltage 


V OH 

V <E 
CE 


12 
12 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


Vdc 
Vdc 


12 


- 


- 


13 


13 


- 


1 


1 


- 


12 


" 


4 
4 


- 


10 
10 


Leakage Current 


'OLK 


12 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


MAdc 


- 


- 


- 


- 


- 


13 


- 


- 


12 


- 


- 


4 


- 


1,2,3,10,14 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I ® 
max 


4 


- 


- 


- 


7.0 


- 


- 


- 


- 


- 


7.5 


- 


- 


mAdc 


- 


- 


- 


- 


- 


9,13 


- 


- 


- 


. 


11,12 


_ 


4 


1,2,3,10,14 


Power Supply Drain 


'pDH 
! PDL 


4 
4 


- 


3.0 
4.25 


- 


3.0 
4.25 


- 


3.0 
4.25 


- 


3.6 
5.25 


- 


3.6 
5.25 


- 


3.6 
5.25 


mAdc 

mAdc 












9,13 


" 


- 


" 


- 


- 


4 

4 


- 


lOt 
1,2,3,10,14 



2 

o 

O 

o 

W 

Ul 

o 

o 
o 



o 

o 

CJ1 

o" 
o 

D 
r+ 

3' 

c 
to 
a. 



* Indicated pins tied to V^c thru 800 ohms ± 1. 0% resistor. 
** Indicated pins tied to VccH tnru 800 ohms ±1.0% resistor. 

t Ground inputs to gate not under test during ALL tests, unless otherwise noted. 

t The inputs of both gates must be ungrounded. 
© V CE is referenced to the emitter voltage (Pin 13). The other gate is referenced to (Pin 9). 
® Bin 9 ties to Pin 13. Pin 12 ties to Pin 11. 



4-WIDE 3-2-2-3 INPUT EXPANDER ] 
FOR "AND-OR-INVERT" GATES V 

MC2102 • MC2152 
MC2002 • MC2052 



MTTL II MC2100/2000 series 




This device consists of two 2-input and two 3-input 
AND gates ORed together with the common ORing 
nodes made available as the output. The basic expand- 
able gate can be expanded up to 10 AND gates by 
using the MC21 02 series or the MC21 06 series expand- 
er package. 




I 



Total Power Dissipation = 28 mW typ/Pkg. 
Propagation Delay Times: 
At pd = +2.0 ns typ 

When added to the expandable 
AND-OR-INVERT gates. 
At pd /pF - +0.7 ns/aF typ 

Caused by additional capacitance 
at expansion points. 



SERIES 


INPUT 
LOADING (l F ) 
FACTOR 


TEMPERATURE 
RANGE 


MC2102 
MC21 52 


1 -2.0 mA 


-55°Cto+125°C 


MC2002 
MC2052 


1 -2.5 mA 


0°C to +75°C 



Full output loading factor of the expandable gate is maintained. 



APPLICATION: EXPANDABLE 4-WIDE "AND-OR-INVERT" 
GATE WITH A 4-WIDE 3-2-2-3 INPUT EX- 
PANDER CONNECTED. 



14- 

1- 

2- 

3- 

5- 

6- 

7- 
8- 
9- 



EXPANDABUE 
GATE 




i.i:- 

Collector:- 



MC2104 
MC2154 
MC2004 
MC2054 



EXPANDER (MC2102) 
POSITIVE LOGIC 



EXPANDER 




M£ 



MC2102 
MC2152 
MC2002 
MC2052 



-9 
-8 

-7 

-6 

-5 
-3 

-2 

-1 

-14 

-13 



VcE. Vqh TEST CIRCUIT 



v C c 




■At A OTHER 



JVOH 



11 = (13 . 14 • 1) + (2 • 3) + (5 • 6) + (7 • 8 • 9) + (14 • 1) + (2 • 3) + (5 . 6) + (7 . 8 . 9) 

i . 1 1 ' 



EXPANDER 



EXPANDABLE GATE 
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ELECTRICAL CHARACTERISTICS j3=d-~)__^ 

Test procedures are shown for only one in- i — 1 — \ | e™i«« i 
put of the device. To complete testing, se- 3 — 1 — /\ ~j *j-* 
quence through remaining inputs in the 6 ^J Vr^J; 


@ Test 
Temperature 

( -55°C 
MC2102,MC2152 I +25°c 

(+125°C 

( OX 
MC2002 , MC2052 I +25°C 

{ +75°C 


— 


TEST CONDITIONS 






mA 


Volts 


lc 


"in 


v» 


v„ 


v ES 


V E 3 


V,h, 


VfhO 


Y out 


v« 


''cRH 


Vcc 


^CCH 


same manner. _ p=^ 


6.0 


1.0 


4.5 


1.00 


0.90 


0.8 


2.0 


0.9 


5.5 


« 


- 


5.0 


- 


»=1 — J 


6.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.7 


1. 1 


5.5 


* 


** 


5.0 


8.0 




6.0 


1.0 


4.5 


0.65 


0.55 


0.8 


1.4 


0.9 


5.5 


* 


- 


5.0 


- 




6.0 


1.0 


4.5 


0.90 


0.80 


0.8 


1.9 


1.0 


5.5 


» 


- 


5.0 


_ 




6.0 


1.0 


4.5 


0.85 


0.75 


0.8 


1.8 


1.1 


5.5 


* ■ 


** 


5.0 


7.0 




6.0 


1.0 


4.5 


0.75 


0.65 


0.8 


1.7 


1.0 


5.5 


* 


_ 


5.0 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC2102, MC2152 Test Limits 


MC2002, MC2052 Test Limits 


Unit 


TEST CURRENT/ VOLTAGE APPLIED TO PINS LISTED BELOW: 




Gnd J 


-55°C 


+25°C 


+125°C 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


'c 


L 


v. 


v EI 


v EJ 


V E 3 


v, h , 


V|h0 


v 

out 


v« 


*C«H 


Vcc 


^CCH 


Input 

Forward Current 


'f 


1 


- 


-2.0 


- 


-2.0 


- 


-2.0 


- 


-2.5 


- 


-2.5 


- 


-2.5 


mAdc 


- 


- 


2,3,5,6,7, 
8,9,13,14 


















4 


- 


1,10 


Leakage Current 


! R 


i 


" 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


MAdc 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


- 


4 


- 


2,3,5,6,7,8, 
9,10,13,14 


Inverse Beta Current 


'l 


i 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


- 


100 


MAdc 


- 


- 


1 


12 












11 


- 


4 


- 


2,3,5,6,7,8,9,10 


Breakdown Voltage 


BV in"0" 
BV i»"l" 


i 

i 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


~ 


5.5 
5.5 


- 


5.5 
5.5 


- 


5.5 
5.5 


- 


Vdc 
Vdc 


- 


1 
1 


- 


12 


- 


- 


- 


- 


- 


11 


- 


4 

4 


- 


2,3,5,6,7,8,9,10 

2,3,5,6,7,8,9, 
10,13,14 


Output 

Output Voltage 


V OH 

V CE® 


n 
n 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


4.8 


0.65 


Vdc 
Vdc 


a 


- 


- 


12 


12 


- 


1 


1 


- 


11 


- 


4 

4 


- 


2,3,5,6,7,8,9,10 
2,3,5,6,7,8,9,10 


Leakage Current 


'olk 


n 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


- 


250 


l±Adc 


- 


- 


- 


- 


- 


12 


- 


- 


11 


- 


- 


4 


- 


1,2,3,5,6,7,8, 

9,10,13,14 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


4 


- 


- 


- 


14 


- 


- 


- 


- 


- 


15 


- 


- 


mAdc 


- 


- 


- 


- 


- 


12 


- 


- 


- 


- 


11 


- 


4 


1,2,3,5,6,7,8, 
9,10,13,14 


Power Supply Drain 


J PDH 
'pDL 


4 
4 


- 


6.0 
8.5 


- 


6.0 
8.5 


- 


6.0 
8.5 


- 


7.2 
10.5 


- 


7.2 
10.5 


- 


7.2 
10.5 


mAdc 
mAdc 


- 


- 





" 


- 


12 


- 


- 


- 


- 


- 


4 
4 


- 


10 

1,2,3,5,6,7,8, 
9,10,13,14 



o 

M 

O 
M 

k 

o 

Ni 



n 
o 

O 

k 

o 

r>o 
o 
ut 

NJ 

o 

c 



* Indicated pins tied to Vcc tnr « 800 ohms 1 1. 0% resistor. 
** Indicated pins tied to Vcch tnru 80 ° °">«s ± 1. 0% resistor 
© Vce is referenced to the emitter Voltage (Pin 12). 
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INTEGRATED CIRCUITS 

MC3000 SERIES 
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BML DDQ 



INTEGRATED CIRCUITS 



INDEX 

Numerical Index (Functions and Characteristics) 
Logic Diagram Summary of Devices Available 
General Information 
Introduction 
Typical Characteristics 
NAND Gates 
AND Gates 

AND-OR-INVERT Gates 
Expander and Expander Nodes 
NOR Gates 
OR Gates 
Power Gates 
Line Drivers 

Operating Characteristics of Flip-Flops 
Breadboarding Suggestions 

Power and Ground Distribution 

Bypassing 

Power Dissipation 

Unused Inputs and Unused Gates 
Maximum Ratings 
Definitions 
Packaging 

DEVICE SPECIFICATIONS 

GATES 

MC3015 Single 8-lnput NAND Gate 

MC3010 Dual 4-lnput NAND Gate 

MC3020 Expandable Dual 2-Wide 

2-lnput AND-OR-INVERT Gate 

MC3005 Triple 3-lnput NAND Gate 

MC3001 Quad 2-lnput AND Gate 

MC3000 Quad 2-lnput NAND Gate 

MC3002 Quad 2-lnput NOR Gate 

MC3003 Quad 2-lnput OR Gate 

POWER GATES 

MC3026 Dual 4-lnput AND Power Gate 

MC3025 Dual 4-lnput NAND Power Gate 

EXPANDER 

MC3030 Dual 4-lnput Expander 

for AND-OR-INVERT Gates 



Page No. 

4-91 
4-92 



4-95 

4-96 

4-96 

4-96 

4-97 

4-97 

4-97 

4-97 

4-97 

4-98 

4-99 

4-100 

4-100 

4-100 

4-100 

4-100 

4-100 

4-101 

4-101 



4-102 
4-104 
4-106 

4-108 
4-110 
4-112 
4-114 
4-116 

4-118 
4-120 



LINE DRIVERS 

MC3028 Dual 3-lnput 3-Output AND Series 

Terminated Line Driver 

MC3029 Dual 3-lnput 3-Output NAND Series 

Terminated Line Driver 

FLIP-FLOPS 

MC3050 
MC3052 
MC3060 
MC3061 
MC3062 



4-122 

4-124 
4-126 



AND J-K Flip-Flop 4-128 

AND Input JJ-KK Flip-Flop 4-133 

Dual Type D Flip-Flop 4-138 

Dual J-K Flip-Flop 4-141 

Dual J-K Flip-Flop 4-145 
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NUMERICAL INDEX 
(Functions and Characteristics) 



*Direct Output = 10 minus the number of resistor-terminated outputs being used. 
""Full output loading factor of the expandable gate is maintained. 
**At pc |= +1.0nstyp when added to the expandable AND-OR-INVERT Gate. 
At pd /pF = +1.0 nspF typ caused by additional capacitance at expansion points. 



VCC * 5 -° V . T A " 25 ° C 












Function 


Type 


Output I 
Loading 
Factor 
Each Output 


Propagation 

Delay 

tpd 

ns typ 


Power 

Dissipation 

mW 

typ/pkg 


Page 
No. 


Quad 2-lnput NAND Gate 


MC3000 


10 


6.0 


88 


4-112 


Quad 2-lnput AND Gate 


MC3001 


10 


9.0 


112 


4-110 


Quad 2-lnput NOR Gate 


MC3002 


10 


6.0 


122 


4-114 


Quad 2-lnput OR Gate 


MC3003 


10 


9.0 


150 


4-116 


Triple 3-lnput NAND Gate 


MC3005 


10 


6.0 


66 


4-108 


Dual 4 Input NAND Gate 


MC3010 


10 


6.0 


44 


4-104 


Single 3-lnput NAND Gate 


MC3015 


10 


8.0 


22 


4-102 


Expandable Dual 2-Wide 2-lnput 
AND-OR-INVERT Gate 


MC3020 


10 


6.0 


62.5 


4-106 


Dual 4-lnput NAND Power Gate 


MC3025 


20 


6.0 


70 


4-120 


Dual 4-lnput AND Power Gate 


MC3026 


20 


9.0 


90 


4-118 


Dual 3-lnput 3-Output AND Series 
Terminated Line Driver 


MC3028 


• 


9.0 


56 


4-124 


Dual 3-lnput 3-Output NAND Series 
Terminated Line Driver 


MC3029 


• 


6.0 


44 


4-126 


Dual 4-lnput Expander for 
AND-OR-INVERT Gates 


MC3030 


•• 


... 


15 


4-122 


AND J-K Flip-Flops 


MC3050 


10 


f- 40 MHz 


80 


4-128 


AND Input JJ-KK Flip-Flop 


MC3052 


10 


f = 40 MHz 


75 


4-133 


Dual Type D Flip-Flop 


MC3060 


10 


f - 30 MHz 


120 


4-138 


Dual J-K Flip-Flop 


MC3061 


10 


f = 50 MHz 


100 


4-141 


Dual J-K Flip-Flop 


MC3062 


10 


f- 50 MHz 


100 


4-145 



I 
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LOGIC DIAGRAMS 



MTTL III MC3000 series 



I- GATES 



MC3000 
Quad 2-lnput NAND Gate 



I 




tpd = 6.0 ns typ 

P D - 88 mW typ/pkg 



MC3003 
Quad 2-lnput OR Gate 






t pd - 9.0 ns typ 

Pq = 150 mW typ/pkg 



MC3015 
Single 8-lnput NAND Gate 




MC3001 
Quad 2-lnput AND Gate 



o 

O 

O 



tpd - 90 ns typ 

P D = 112 mW typ/pkg 



MC3005 
Triple 3-lnput NAND Gate 



: 1 •2»3»4«10"11 • 12 • 13 



tpd - 8.0 ns typ 

P D = 22 mW typ/pkg 




12 - 1» 2 «13 



tpd = 6.0 ns typ 

P D - 66 mW typ/pkg 



MC3002 
Quad 2-lnput NOR Gate 






tpd = 6.0 ns typ 

P D - 122 mW typ/pkg 



MC3010 
Dual 4-lnput NAND Gate 




<pd = 60 ns *VP 

Pq = 44 mW typ/pkg 



MC3020 

Expandable Dual 2- Wide 2-lnput 

AND-OR-INVERTGate 




8= (9. 10) '+ (13 • 1) + (Expanders) 

*pd " 6 -0 ns typ 

Pq = 62.5 mW typ/pkg 
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LOGIC DIAGRAMS (continued) 



r POWER GATES- 



MC30Z5 
Dual 4-lnput NAND Power Gate 


4— '" 


£>- 


5 


1 ' 


9 


1 , 


10—1- 
12— *- 


^y- e 


13 


p-i ^ 


6 


=1-2-4-5 


tpd 


= 6.0 ns typ 

= 70 mW typ/pkg 



MC3026 
Dual 4-lnput AND Power Gate 




6- 1 • 2 • 4 ■ 



t pd - 9.0 ns typ 
Pq = 90 mW typ/pkg 



I 



.-LINE DRIVERS 



MC3028 
Dual 3-lnput 3-Output AND 
Series Terminated Line Driver 



o 



12- 
13- 



o 



LjvW-4 
|-VW-9 
8 



4, 5. 6, = 1 «2»3 

t pd = 9.0 ns typ 

P D - 56 mW typ/pkg 



MC3029 
Dual 3-lnput 3-Output NAND 
Series Terminated Line Driver 



o 



l-VW-5 
6 



11- 
12- 
13- 



O 



M/W-4 
f-VW-9 
8 



U/w'o 



4, S, 6 - 1 • 2 • 3 

'pd " 60 ns 'VP 

Pq = 44 mW typ/pkg 



EXPANDER 






MC3030 






Dual 4-lnput Expander for 






AND-OR-INVERT Gates 




Collector 




13 l_ 

1 . 


H-^___\12 


At pd = +1 ° n «typ 


2 ' 


3 J- — ^n 


When added to the expandable 


3 r- 


Emitter 


"AND-OR-INVERT" gate. 
At pc |/pF = +1.0 ns pF typ 

Caused by additional capacitance 


4 — 1_ 

5 . 


Emitter 


at expansion points. 


H ^ \io 


PD = 15 mW typ/pkg 


6 — T^ 


3 1 — ^s 




a — r 


~ ^Collector 
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LOGIC DIAGRAMS (continued) 



(-FLIP-FLOPS 



I 



MC3050 
AND J-K Flip-Flop 



CLOCK 13 
JK 1 




J 


K 


°n 


Q n+1 




















1 


1 





1 











1 


1 





i 








1 


i 





1 


1 


i 


1 





1 


1 


1 


1 






Where: 

J- J1 • J2 • J3 • JK 

K= K1 • K2- K3 • JK 

f = 40 MHz 

Pq = 80 mW typ/pkg 



MC3060 
Dual Type D Flip-Flop 

SET 4- 



D 2- 
CLOCK 3- 



1 



RE SET 1 - 

seTio- 



D 12- 
CLOCK 11 - 



D 


Qn 


°n+1 














1 





1 





1 


1 


1 


1 



Pq = 1 20 mW typ/pkg 



MC3052 
AND Input JJ-KK Flip-Flop 

SET 2- 
J3 5- 




J 


K 


Q n 


Q n+1 
































1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


i 


1 


1 






Where: 

J = J1 • J2 • J3 • JK 
K = K1 . K2 • K3 • JK 

f = 40 MHz 

Pq " 75 mW typ/pkg 



MC3061 
Dual J-K Flip-Flop 



J 


K 


Qn 


°-n+1 




















1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


i 


1 





1 


i 


1 


1 














J 3 


Q 


K 2_ 




a 


CLOCK 13— < 
















J 11 — 




a 


K 12 


Q 











f = 50 MHz 

Pq = 1 00 mW typ/pkg 



MC3062 
Dual J-K Flip-Flop 



J 


K 


Qn 


Q n+1 




















1 


1 





1 











1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


i 


1 


1 






CLOCK 

K 



CLOCK 13- 
K 12- 



SET 10 ^J 



Pp = 100 mW typ/pkg 
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MTTL HI 



GENERAL INFORMATION 
SECTION 



INTRODUCTION 

MTTL III integrated circuits are designed with speed ap- 
proaching the limit for saturated logic and for good load 
driving capability. This line includes all the characteristics 
that have made transistor-transistor logic so popular. The 
major advantage of MTTL III over other TTL lines is the 
square transfer characteristic (Figure 1) that exists only 
for the MTTL III family. Because of this "ideal" transfer 
characteristic, the MTTL III family is the only TTL line 
that is truly compatible with MDTL. Another advantage 
of this family over competitive TTL lines is that it is de- 
signed to minimize problems associated with ringing. 

The circuits in the MTTL III family are distinguished 
by a multiple-emitter input transistor, a darlington active 
"pull-up" in the upper output network, and an active by- 
pass network in the base of the output pull-down transistor 
as shown in Figure 2. 

The multiple-emitter input configuration offers the 
maximum logic capability in the minimum physical area 
and provides improved switching characteristics during 
turnoff. Clamp diodes are provided at each of the inputs 
to limit undershoot that occurs in typical system applica- 
tions such as driving long interconnect wiring. The 



Darlington output configuration provides very low out- 
put impedances in each of the two output states. These 
low impedances result in excellent ac noise immunity and 
allows high-speed operation while driving large capacitive 
loads. 

The active bypass shown in the dotted area of Figure 2 
holds the phase inverter transistor "off" until gate thres- 
hold is reached. This circuit operation provides the 
squared transfer characteristic shown in Figure 1. 

In addition to improving the transfer characteristic, 
thebypass network offers a number of advantages compared 
to a simple resistor that can be traced to a much smaller 
impedance variation with temperature. 

1. Lower bypass impedance for the reverse current 
of the output transistor at elevated tempera- 
tures, provides faster turn-off. 

2. A lower current spike during the turn-off tran- 
sient causes a lower ac power factor resulting in 
a lower total power consumption. This advan- 
tage is even more pronounced at higher tempera- 
tures. 

3. Faster turn-on at low temperature. 



I 



FIGURE 1 - COMPARISON OF CONVENTIONAL 
TRANSISTOR-TRANSISTOR LOGIC AND MTTL III 




CONVENTIONAL \ 
TTL 



1 2 

INPUT VOLTAGE (VOLTS) 



FIGURE 2 - TYPICAL MTTL III CIRCUIT 
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MTTL III 



GENERAL INFORMATION 
SECTION 



I 



TYPICAL CHARACTERISTICS 



Typical operating characteristics of the MTTL Ml family 
include: (Unless otherwise indicated, the parameters are defined 
for Vcc = +5.0 volts and T A = +25°C .) 

Supply Vottege Operating Range = 4.5 to 5.5 volts 

Operating Temperature Range: MC3000 Series 

\\\:; : jv. ;'."*'<$ &ic^>G i; ' : '' ':>- .';-.- : -'.v' ■-.■ ' -■';■'■-, * r; /.'" ;", : ". ..'".' ! ' :; ',; 

Output Orrve Capability 

Gates (Output Loading Factor): 
MC3000 Series = 10 Gates 

i..r..T.:-\# .-. ■ .;:," -.;■' 

:!, i: ..:: t :;:'.m.incr 

High State = 10 ohms nominal (unsaturated) 
UoW State - 10 ohms nornMa/l.. - 

Output Voltage Swing = 0.2 to 3.5 volts typical 
Input Voltage Limits 

. ,. :•-!.!> volts minimum tW;, 

Switching Threshold » 1.5 volts nominal 

■ ■-*.■•.;■> '■ h:-j: N,:x •;:;-,-« . .<?■. p.- ..,;> : i ; /-'>' 

High State '400 k ohms nominal 
i- v ; -., .1 -! -- J ii.-, .-.fni-;i. 

Worst-Case dc Noise Margin 

High State = 0.700 volt minimum 
Low State = 0.700 volt minimum 

Power Dissipation 

-■' I •'.'■.' If [titl. r....-,i , , 

50-80 mW per flip flop typical 
Switching Speeds (2) 

Average Propagation Delay = 6.0 ns per gate typical 

13 ns per flip-flop typical 
Rise Time » 1.0 ns typical 
Fall Time = 1.3 ns typical 

FlipFlop Clock Frequency (MC3061) » 50 MH; maximum. 



"NAND" GATES 

The basic gate of the MTTL III logic family is the positive 
logic NAND gate. This gate is characterized by high speed, good 
load driving capability, superior transfer characteristic, and freedom 
from ringing problems. Representative of the various NAND gates 
presently available in the MTTL III family is the 4-input NAND 
gate (% of the MC3010) shown in Figure 3. 

"AND" GATES 

While it is possible to design a complete logic system with 
NAND logic, it is often desirable to use other logic forms to save 
circuits, power dissipation, and propagation delay. Therefore, 
the positive logic AND function has been added to the MTTL III 
family. 

Examples of the AND function are the standard quad 2-input 
gate, dual 4-input gate, dual 4-input power gate and a dual 3-input, 
3-output line driver. 

The technique used to form the AND function is the addition 
of an inverter to the basic NAND circuit. As shown in Figure 4, 
the inverter transistor with a collector resistor and an offset diode 
connected to its emitter is inserted between themultiple-emitter 
input transistor and the basic circuit phase-splitter transistor. The 
extra inversion adds only 3.0 ns propagation delay and about 6.0 
mW additional power dissipation. 



FIGURE 3 - MTTL III POSITIVE LOGIC "NAND" GATE 
CIRCUIT 




"I Assuming unused inputs are returned to voltage not 
greater than 4.0 Vdc. 

' 2 ' The switching characteristics of the MTTL 1 1 1 family are 
defined with respect to the associated transitions of the 
voltage waveforms. The average propagation delay is de- 
fined as the average of the turn-on delay and the turn- 
off delay measured from the 1 .5 V point of the input to 
the 1.5 V point of the associated output transition or: 



tod' 



«on + 'off 



Rise time is defined as the positive going transition of the out- 
put from the 1 .0 V to the 2.0 V level. Fall time is defined as 
the negative output transition from the 2.0 V to the 1.0 V 

level. 



FIGURE 4 - MTTL III POSITIVE LOGIC "AND" GATE 
CIRCUIT 
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MTTL III 



GENERAL INFORMATION 
SECTION 



"AND-OR-INVERT" GATES 

Unlike the MDTL family of logic circuits, the outputs of 
MTTL logic circuits cannot be tied together to perform the "Im- 
plied AND", often called the "Wired OR" function. If the outputs 
of the MTTL family devices are tied together, the lower output 
transistor of one circuit and the upper output transistor of another 
circuit can be "on" simultaneously. This condition provides a 
low-impedance path from Vqc to ground, and due to excessive 
current flow, the saturated output state cannot be maintained and 
the desired logic function is not satisfied. 

To retain the logical advantages offered by the "Implied 
AND" with the speed and load driving capability ot an active pull- 
up, the MTTL III family offers an AND-OR-INVERT Gate. The 
gate in Figure 5 incorporates two 2-input AND functions with out- 
puts that are ORed and inverted. The AND function is provided 
by two multiple-emitter input transistors (Q1a and Q1b). The OR 
and INVERT operation is accomplished by two paralleled tran- 
sistors (Q2a and Q2b) sharing a single collector resistor and a 
single bypass network. These paralleled transistors in turn drive 
the standard output. 

The common collector and emitter nodes of one gate in each 
package are available externally to permit expansion. 



FIGURE 5 - MTTL III "AND-OR-INVERT" GATE 
CIRCUIT 
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EXPANDER AND EXPANDER NODES 

The ORing nodes of % the MC3020 dual AND-OR-INVERT 
Gate (Figure 5) are available for expanding the number of AND 
gates to four. Since these are comparatively high-impedance nodes, 
care should be taken to minimize capacitive loading on the expander 
terminals if switching speed is to be maintained. When an ex- 
pander is to be used with an expandable AND-OR-INVERT gate, 
it should be placed as close as possible to the gate being expanded. 
The increase in the average propagation delay per AND gate added 
to an expandable AND-OR-INVERT gate is typically 1.0ns/AND 
gate. The increase in average propagation delay as a function of 
capacitance added to the expander nodes is typically 1.0 ns/pF. 



"NOR" GATES 

To save inverters, the system designer often needs the positive 
logic NOR function as well as the negative logic NOR available with 
the standard NAND gate. This capability is incorporated in the 
MTTL 1 1 1 line in the form of the MC3002, quad 2-input NOR Gate. 
The NOR gate is a modified AND-OR-INVERT gate with only a 
single emitter on each input transistor, as shown in Figure 6. 

"OR" GATES 

To provide the system designer with still another tool for opti- 
mum design, the MTTL III Series also offers the positive logic OR 
function. As shown in Figure 7, the OR is essentially a NOR gate 
with an additional inverter. 

POWER GATES 

Standard MTTL III gates offer good load driving capability and 
high fan-out. In most systems, however, there are a few applica- 
tions that exceed the capability of a standard gate. The MTTL III 
power gates, shown in Figure 8, are designed to meet these require- 
ments with a minimum of additional circuitry. Available in both 
NAND and AND functions, the power gates feature output cir- 
cuitry designed to provide twice the fan-out of conventional gates: 
20 standard gate loads instead of 10. 



I 



FIGURE 6 - MTTL III POSITIVE LOGIC "NOR" GATE 
CIRCUIT 
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FIGURE 7 - MTTL III POSITIVE LOGIC "OR" GATE 
CIRCUIT 
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LINE DRIVERS 

To minimize switching transients on long lines, the MTTL III 
family includes dual 3-input/3-output series-terminated line drivers. 
Two outputs have 75-ohm resistors in series with the standard out- 
put node, and one is connected directly to the node. A good 
match can be made at the output of each resistor when driving 
93-ohm coax or 120-ohm twisted pair. For loads of 50 to 93 
ohms, the two resistive outputs are paralleled for impedance match- 
ing. The non-resistive output can be used to drive adjacent loads 
in a normal fashion. The total number of output loads connected 
to the direct output (non-resistive output) is the standard fan-out 
of 10, minus the number of resistor terminated outputs being used. 

Figure 9 shows 1/2 of the circuit of the MC3029, dual 3-input, 
3-output series terminated NAND line driver. Figure 10 shows a 
typical application of this circuit and Figure 11 demonstrates the 
effects of series termination without a significant loss in high 
state noise immunity. 
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FIGURE 10 - TYPICAL APPLICATION OF THE LINE 
DRIVER 
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FIGURE 8 - MTTL III POWER GATE CIRCUIT (AND) 
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FIGURE 11 - EFFECTS OF SERIES TERMINATION 
WITH A MTTL III GATE DRIVING A 93-OHM LINE 



FIGURE 9 - MTTL III TERMINATED LINE 
DRIVER (NAND) 
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OPERATING CHARACTERISTICS OF FLIP-FLOPS 

The cornerstone of any modern logic family is the capability of 
its storage elements. The MTTL 1 1 1 flip-flops are designed to give 
maximum logic performance with fewer system restrictions than 
their predecessors. Three basic designs are typified by the MC3050, 
MC3060and MC3061/MC3062. Common to all designs are: 

1. Edge clocking. 

The flip-flop is clocked at the normal MTTL III thres- 
hold voltage (approximately 1.5 V @ 25°C). 

2. Overriding asynchronous inputs. 

The direct SET and RESET inputs control the operation 
of the flip-flop regardless of the state of the clock or the 
information on synchronous inputs. 
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3. Short set-up times. 

Prior to the clocking edge, the input information must 
become stable. The MTTL III flip-flops require only a 
minimum of time to read a "1" or a "0". Therefore 
data may be applied anytime in the clock period except 
during the time interval between the Set-up and Hold 
times. This characteristic permits higher clock frequen- 
cies or eliminates the necessity for critical control of 
clock pulse width. 

4. All inputs to the storage elements including the clock 
input have inputs that are compatible with all three 
MTTL families! 



The MC3050 and MC3060 flip-flops are positive edge triggered 
storage elements. That is, the inputs are enabled on the negative 
edge of the clock and the information is stored in the flip-flop on 
the positive edge of the clock. The MC3061 and MC3062 dual flip- 
flops are negative edge triggered devices and therefore operate in 
precisely the opposite manner. That is, data is stored on the nega- 
tive edge of the clock. 

In addition to the previously mentioned storage elements. The 
MC3052 Master-Slave flip-flop is also available. Data is stored in 
the Master flip-flop when the clock is low and transferred to the 
Slave flip-flop when the clock goes high. 

Detailed discussion of each of the MTTL 1 1 1 flip-flops is pro- 
vided on the individual data sheets. 
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FIGURE 12 - LOGIC DIAGRAMS OF EDGE-CLOCKED 
MTTL III FLIP-FLOPS 



FIGURE 13 - LOGIC DIAGRAM OF MTTL III 
MASTER-SLAVE J-K FLIP-FLOP 
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BREADBOARDING SUGGESTIONS 

When breadboarding with any form of high-speed, high-perform- 
ance TT L circu it, the designer must always be aware of the problems 
caused by very high switching speeds. These switching speeds, es- 
pecially the frequencies associated with the very fast rise and fall 
times of the circuits, are in the upper RF range and good high- 
frequency layout techniques should be used. The following bread- 
boarding suggestions will help the designer in his initial circuit lay- 
out. In many cases the breadboarding suggestions will have to be 
modified to meet the requirements of the designer's specific appli- 
cation. 

Power and Ground Distribution 

Special care should be taken to insure adequate distribution of 
power and ground systems. The typical rates of change of current 
and voltage for a single MTTL III gate are in the range of 10 7 A/s 
and 10° V/s respectively. These figures reflect the necessity for a 
low-impedance power supply and ground distribution system, if 
transients are to be minimized and noise margins maintained. The 
use of AWG No. 20 wire or larger is often required. For printed 
circuitry, line widths of 100 mils or more are often necessary. A 
ground plane is desirable when using a large number of units. 

Bypassing 

To reduce supply transients, the breadboard should be bypassed 
at the point where power is supplied to the board and at intervals 
throughout the board. The use of a single bypass capacitor at the 
output terminal of the power supply is not adequate in a bread- 
board utilizing the fast rise and fall time MTTL 1 1 1 circuits. A com- 
paratively large, low-inductance type capacitor (in the 1 .0 j»F range) 
is suggested at the point where power and ground enter the board. 
In many cases it has been found that distributing 0.01 uF capaci- 
tors for every five packages throughout a breadboard is adequate 
to suppress normal switching transients. It is also suggested that a 
bypass capacitor be placed in close proximity to any circuit driving 
a large capacitive load. 



Power Dissipation 

The typical average dc power dissipation is given for each MTTL 
III device (3). It should be noted that the totem-pole output com- 
mon to all high-level MTTL circuits has an associated ac power dis- 
sipation factor. This factor results from the timing overlap of the 
upper and lower output transistors during the normal switching op- 
eration and is typically 0.4 mW/MHz/output for a 15-pF load. 
This ac power dissipation should be added when calculating the 
total power requirements of the MTTL Iff circuits. 

Unused Inputs and Unused Gates 

To minimize potential problems resulting from external noise, 
the unused inputs of any MTTL III logic circuit should not be left 
open, but should either be tied to the used inputs or returned to a 
voltage between 2.0 and 5.5 Vdc. (For flip-flops, see appropriate 
data sheet for additional detail.) If the unused inputs are returned 
to a voltage, care should be exercised to insure that the absolute 
voltage between the most negative input level and that voltage 
does not exceed +5.5 volts. The total number of inputs that can 
be tied to the output of any driving gate is 25. (This is defined as 
high-state output loading factor.) It should be noted that the low- 
state output loading rules must still be maintained. The minimum 
logical "1" level for the high-state output loading is summarized 
for V CC = 5.0 V, V| L = 1.1 V, and Iqh - -2.0 mA: Voh = 2.5 
volts minimum @ 0°C. 

To minimize power drain, the inputs of any unused gate in a 
package should be maintained at the level that would place the 
outputs in the high state (the low power dissipation state). 



Ipni + Ipdh 
(3) Pp° rUL (V CC ) 



where IppL and Ipqh are the typical current drains at Vrr ' 
+5.0 V. 



MAXIMUM RATINGS 





Rating 


Value 


Unit 




Supply Voltage — Continuous 


+7.0 


Vdc 




Supply Operating Voltage Range 


4.5 to 5.5 


Vdc 




Input Voltage 


+5.5 


Vdc 




Output Voltage 


+5.5 


Vdc 




Operating Temperature Range 


Oto+75 


°C 




Storage Temperature Range — Flat Package 
Plastic Package 


-65 to +175 
-55 to +125 


°C 
°C 
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IFK 
'FJK 
'FB 
'PS 

V 
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DEFINITIONS 



: Input breakdown w 

Total parasitic capacitance, which includes probe, 
wiring, and load capacitances 
; Collector current 

Expander collector leakage currant 

Input diode current with negative voltage applied 

Emitter current 

Expander emitter leakage current 

Expander drive current at emitter node of AND-OR- 

INVERTflaW 

Input forward current with Vcc applied 

Input forward currant with V*CCL applied 

Input forward current with VccH applied 

Clock Input forward current 

input forward current 

J input forward current 

K input forward current 
; JK input forward current 

RESET input forward current 
i SET input forward current 
; Input current 

Maximum rated power supply currant with Vmg* 

applied 
: Output high state current 

Unterrninatad output high state current 

Terr:- i-~ ) '.— <* > , .1».i- .;:&■-! 

Output low state current 

Output low state current with Vccl applied 

Untarminated Output low state current with Vccl 

m Kfti 

Output low state current with Vqch applied 

Umerminated output tow state current wrth VccH 

applied 

Terminated output low state current with Vccl 

applied 

Terminated output low state currant with V*cCH 



: Flip-hop power supply drain eurrent 
Power supply drain with inputs high 
Power Supply drain with inputs low 
Input leakage current 
Clock input leakage current 
O input leakage currant 
• -.<•. M. r- ■■ 
K input k 



IRR 

irs 

'sc 

f , 

PRF 

PW 

u 

*Hold "0" 



°tpd 



■itpd/pF 

tpd -n 
'pd i ■ 

h 

led 0" 
tsd'1- 
■■■■-' 

tset"1' 



TPout 
VBEmex 

V BE min 

v cc 

VCCH 

vccl 

v 

veei 

V£E2 

Vp 
V, H 
V|HX 

V|L 

Vmox 

V 0H 

Vn L 

VOL! 

VQL2 

VOL3 

VQL4 

Vr 

Vr, H 



i k; r , , \. '- -* 

RESET input leakage current 
SET input leakage current 
Short-circuit current 
Pulae used to set flip-flop state 
Pulse repetition frequency 
Pulse width 
r 5 .= '"is ,-- 

Minimum time that low stats data must bo maintained 
after the docking edge 

Minimum time that high state data must be maintained 
after the clocking edge 

Average increase in propagation delay per expander 
ANO gate when connected to an AN L>OR- INVERT 
gate 

Increased propagation delay caused by additional 
capacitance at expansion points 
Turn-on delay 
Turrvoff delay 
Rise time 

Ttlm-on daisy from asynchronous input 
Turn-off delay from asynchronous input 
Minimum time that low state data must be applied 
prior to the clocking edge 

Minimum time that high state data must be applied 
prior to the clocking edge 
Test point at Input of device under test 
Test point at output of device under test 
Emitter node threshold voltage for logic "0" output 
luvel 

Emitter node threshold voltage for logic "1" output 
""!*¥!$, . J-:i * '. ;'. '" ,' ' "■ .' _ ."' .... _.'.. 
Power supplv voltage 
Htgh power supply voltage 
Low power supply voltage 
Diode clamp voltage 

Voltage applied to expander emitter for Vql test 
Voltage applied to expander emitter node for lco \ 
t?ii | 

Maximum logic "0" level output voltage 
Logic "1" threshold voltage 

Reduced supply voltage to hold input above three- : 
hold and to prevent nofse from entering the device 
Logic "0" threshold voltage 
Maximum rated power supply voltage 
Output high voltage with Iqh source currant 
Output low voltage with Iql source current 
Maximum output low voltage with Vccl applied 
Maximum output low voltage with VqcH applied 
Maximum output low voltage on terminated output 
with Vccl applied 

Maximum output low voltage on terminated output 
with Vcch applied 
Logic "1" minimum reverse voltage 
Logic "I" maximum reverse voltage 
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CASE S3 
(T0-86) 



CASE 93 
(TO- 116) 



PACKAGING 



All MTTL 1 1 1 integrated circuits 
are available in the TO-85 14 
lead flat package and TO-116 
dual in-line plastic package. 
Suffix "F" to the basic type 
number; to order plastic pack- 
age, add Suffix "P". 
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SINGLE 8-INPUT "NAND" GATE 



MTTL III MC3000 series 



MC3015 



I 




This device is an 8-input NAND gate. It is useful 
when processing a large number of variables, such as 
in encoders and decoders: 




Positive Logic: 



8-1 •2>3<4»10<11 • 12 • 13 

Negative Logic: 

8=1+2 + 3 + 4+10+11 + 12+13 



Input Loading Factor = 1 
Output Loading Factor =10 

Total Power Dissipation = 22 mW typ/pkg 
Propagation Delay Time = 8.0 ns typ 



SWITCHING TIME TEST CIRCUIT 




VOLTAGE WAVEFORMS AND DEFINITIONS 



5.6 + 0.5 ns 5.5 + 0.5 i 



TPi, 



mm$— =D~ 



/ V 3.5 V 

f- V- -90% 

/ \- + 1.5V 

f \ 1 6% 



1/4MC3000 



"The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

Cy = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



'pd'-O"— 
TP out 



-<pd"1" 



+ 1.5 V 

GND 
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ELECTRICAL CHARACTERISTICS 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one \ -i 

nput of this device. To complete testing, 3^i L!=j -^ CTest 

sequence throuqh remaining inputs in the io^~|-p^ J° 8 Temperature 


mA 


Volts 


'on 


'oil 


'oh 


'in 


>d 


V 


V,H 


v f 


v» 


V 


max 


Vcc 


VCCL 


^CCH 


V|HX 


same manner. j^ ' [ q°C 


19 


23 


-2.0 


- 


- 


l.i 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


+25°C 


19 


23 


-2.0 


1.0 


-10 


l.i 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


+75°C 


19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


Characteristic 


Symbol 


Pill 

Under 
Test 


MC3015 Test limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


'on 


'ou 


'oh 


'in 


Id 


V,L 


v,„ 


v F 


v« 


"RH 


v„„ 


Vcc 


V C CL 


*CCH 


"IHX 


Min 


Max 


Min 


Max 


Min [ Max 


Input 

Forward Current 


■fi 


1 


- 


-1.9 


- 


-1.9 


- 


-1.9 


mAdc 
















1 


- 


2,3,4,10, 
11, 12, 13 


- 


- 


14 


- 


- 


7 


! F2 


1 


- 


-2.3 


- 


-2. 3 


- 


-2.3 


mAdc 
















1 


- 


2,3,4,10, 
11,12,13 


■ 


' 


. " .- 


14 


" 


7 


Leakage Current 


'r 


l 


- 


80 


- 


80 


- 


80 


^Adc 


















1 


■ 


- 


" 


■ " 


14 


" 


2, 3, 4, 7, 10, 
11, 12, 13 


Breakdown Voltage 


BV i„ 


l 


- 


- 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


" 


" 


" 


" 


" 


14 




2,3,4,7,10, 
11, 12, 13 


Clamp Voltage 


V D 


l 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


- 


- 


" 


1 


- 


- 


- 


- 


- 


- 


- r 


14 


* 


" 


7 


Output 

Output Voltage 


V OLl 


s 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


8 


- 


- 


" 


- 


- 


• 


- 


- 


2, 3, 4, 10 
11, 12, 13 


- 


- 


14 


- 


- 


7 


V OL2 


8 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


8 


- 


" 


- 


- 


1 


- 


- 


2,3,4, 10 
11, 12, 13 


- 


- 


- 


14 


~ 


7 


v 

v OH 


s 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


8 


" 


- 


1 


- 


- 


- 


2,3,4,10, 
11, 12, 13 


" 


- 


14 


" 


" 


7 


Short -Circuit 
Current 


'sc 


8 


- 


- 


-30 


-100 


- 


- 


mAdc 


- 


- 


- 


" 


- 


- 


- 


- 


- 


" 


" 


14 


~ 


" 


" 


1,2,3,4,7,8, 
10, 11, 12,13 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


'max 


14 


- 


- 


- 


6.5 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


" 


- 


- 


- 


1,2,3,4,7, 
10,11,12,13 


Power Supply Drain 


'PDH 


14 


- 


9.0 


- 


9.0 


- 


9.0 


mAdc 




















1,2,3,4, 
10,11,12,13 


" 


14 


" 


" 


" 


7 


! PDL 


14 


- 


4.3 


- 


4.3 


- 


4.3 


mAdc 


- 


- 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 


" 


" 


" 


1,2,3,4,7, 
10, 11, 12, 13 


Switching 
Parameters 

Turn- On Delay 


'pd"0" 


1,8 


- 


- 


- 


12 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


- 


- 


- 


" 


14 


" 


- 


2,3,4,10, 
11, 12, 13, 


7 


1 


8 


Turn-Off Delay 


'pd"l" 


1,8 


- 


- 


- 


12 


- 


- 


ns 


l 


8 


- 


" 


- 


- 


- 


- 


- 


- 


" 


14 


" 


■ 


2,3,4,10, 
11, 12, 13 


7 
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DUAL 4 INPUT "NAND" GATE 



MTTL III MC3000 series 



MC3010 



1/2 OF CIRCUIT SHOWN 



v C c 

14 



l 




This device consists of two 4-input NAND gates. 
These gates may be cross-coupled to form a set-reset 
flip-flop. 



9- 
10- 
12- 
13- 



Positive Logic: 6=1-2*4-5 



Negative Logic: 6=1 +2 + 4 + 5 

Input Loading Factor = 1 
Output Loading Factor =10 

Total Power Dissipation = 44 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




PRF = 1.0 MHz typ > w " " C-r 1/4MC3000 

PW = 1 00 ns 
t r = 5.5 ± 0.5 ns 
tf = 5.5 ± 0.5 ns 

•The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

Cj = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 
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ELECTRICAL CHARACTERISTICS 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one i i n _ 

gate. The other gates are tested in the same 1 \ r 6 <ffilest 
manner. Further, test procedures are shown ^9 r — n Temperature 


mA 


Volts 


'cut 


'012 


'oH 


L 


Id 


V,t 


v,„ 


v F 


v. 


v,„ 


V 


Vcc 


Vcci 


*CCH 


*IHX 


for only one input of the gate under test. 12 j J° ° g°f 


19 


23 


-2.0 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


To complete testing, sequence through re- +2^°r 
maining inputs. 


19 


23 


-2.0 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


. 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3010 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75"C 


Unit 


'oil 


'012 


'OH 


L 


Id 


V,L 


v,„ 


v f 


v. 


"rh 


v m „ 


Vcc 


V C CL 


"CCH 


"iHX 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'fi 


1 




-1.9 


- 


-1.9 


- 


-1.9 


mAdc 


- 


- 


- 


- 


- 


" 


- 


1 


- 


2,4,5 


- 


- 


14 


" 


- 


7* 


! F2 


1 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 


- 


- 


- 


- 


- 


" 


- 


1 


- 


2,4,5 


- 


- 


- 


14 


- 


1* 


Leakage Current 


! R 


1 


- 


eo 


- 


80 


- 


80 


JuAdc 


















1 


- 


- 


- 


-■ 


14 


- 


2,4,5,7* 


Breakdown Voltage 


BV ,n 


1 


- 


- 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 


- 


2,4,5,7* 


Clamp Voltage 


V D 


1 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


- 


- 


- 


1 


" 


- 


- 


- 


" 


- 


- 


14 


- 


- 


7 


Output 

Output Voltage 


V OLl 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


6 


- 


" 


- 


- 


" 


1 


- 


- 


2,4,5 


- 


- 


14 


- 


- 


7* 


V OL2 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


6 


- 


- 


- 


" 


1 


- 


- 


2,4,5 


- 


- 


- 


14 


" 


7* 


v 

v OH 


6 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


6 


- 


- 


1 


- 


- 


- 


2,4,5 


- 


- 


14 


- 


- 


7* 


Short-Circuit 
Current 


'sc 


6 


- 


- 


-30 


-100 


- 


- 


mAdc 


- 


- 


- 


- 


- 


" 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,4,5,6,7* 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


12.5 


- 


- 


mAdc 




















- 


14 


- 


- 


- 


- 


1,2,4,5,7, 
9, 10, 12, 13 


Power Supply Drain 


X PDH 


14 


- 


le 


- 


18 


- 


18 


mAdc 




















1,2,4,5, 
9, 10, 12, 13 


- 


14 


- 


" 


- 


7 


! PDL 


14 


- 


9.0 


- 


9.0 


- 


9.0 


mAdc 


- 


- 


- 


- 


- 


" 


- 


- 


- 


- 


- 


14 


- 


- 


" 


1,2,4,5,7, 
9, 10, 12, 13 


Switching 
Parameters 

Turn-On Delay 


'pd"0 


1,6 


- 


- 


- 


10 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


2,4,5 


7* 


1 


6 


Turn-Off Delay 


'pd''l" 


1,6 


- 


- 


- 


10 


- 


- 


ns 


1 


6 


- 


- 


- 


" 


- 


- 


- 


- 


- 


14 


- 


- 


2,4,5 


7* 



o 
o 

c 
a> 
Q. 



'Since this is an inverting gate, power drain is minimized by grounding the Inputs to gates not under test. 



EXPANDABLE DUAL 2-WIDE 
2-INPUT "AND OR INVERT" GATE 

MC3020 



MTTL III MC3000 series 



1/2 OF CIRCUIT SHOWN t 



v cc 

12 14 10 9 

9 9 V 



I 



800 < 2.4 k 



(rO 7 



s\ 



fr 



o 

11 



tOther half of circuit omits expander inputs. 



One side of this dual device consists of two 2-input AND 
gates ORed together and driving an output inverter. The other 
side consists of two 2-input gates ORed together, driving an 
output inverter, and the ORing nodes are available for ex- 
pansion. Up to four AND gates can be ORed together using 
the MC3030 expander. Care should be taken to minimize the 
amount of capacitance on the expander terminals in order 
to maintain switching speeds. 




Positive Logic: 

8 = (9 ■ 10) + (13 - 1) + (Expanders) 

Negative Logic: 

8 = (9 + 10) • (13 + 1) • (Expanders) 

Input Loading Factor = 1 
Output Loading Factor = 10 

Total Power Dissipation = 62.5 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



t f = 5.5 + 0.5 ns 




Expander pins should be left open 

when measuring switching times. 



"The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

Cj = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



5.5 + 0.5 ns 5.5+ 0.5 ns 






Wo" _ 



— tpd"1 " 



4-106 



o 

^1 



ELECTRICAL CHARACTERISTICS 


TEST CURRENT/VOLTAGE VALUES 


Gnd j 


Test procedures are shown for only one 


mA 


Volts 








gate. The other gate is tested in the same <-Test 
manner. Further, test procedures are shown Temperature 


'on 


'oi2 


>OH 


'in 


Id 


'e 


'EXE 


V,t 


v,„ 


v f 


v. 


v,„ 


"mw 


Vcc 


VcCL 


^CCH 


VlHX 


for only one input of the gate under test. q°C 


19 


23 


-2.0 


- 


- 


0.3 


0.50 


l.i 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


To complete testing, sequence through re- +25°C 


19 


23 


-2.0 


1.0 


-10 


0.3 


0.55 


l.i 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


maining inputs. +75Y 


19 


23 


-2.0 


- 


- 


0.3 


0.70 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


I 


AC3020 Test L 


mits 




TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


OX 


+25°C 


+75°C 


Unit 


'on 


•OL2 


■oh 


I,„ 


'o 


'e 


■exe 


v, L 


v,„ 


v f 


v, 


V«H 


"mM 


Vcc 


V 


VcCH 


V IHX 


Min 


Max 


Min | Max 


Min 


Max 


Input 

Forward Current 


>F1 


1 


- 


-1.9 


- 


-1.9 


- 


-1.9 


mAdc 




















1 


- 


13 


- 


- 


14 


- 


- 


7,9,10* 


'f2 


1 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 




















1 


- 


13 


" 


" 


" 


14 




7,9,10* 


Leakage Current 


'r 


l 


- 


80 


■ 


80 


- 


80 


pAdc 






















i 


- 


" 


" 


" 


14 




7,9,10, 13* 


Breakdown Voltage 


BV in 


l 


- 


- 


5.5 


- 


- 


- 


Vdc 




" 


- 


1 


- 


" 


- 


- 


- 


- 


- 


" 


" 


" 








7,9,10,13* 


Clamp Voltage 


V D 


l 


- 


" 


" 


-1.5 


- 


- 


Vdc 


- 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 




" 


" 


14 


" 




7, 9, 10 * 


Output 

Output Voltage 


V OLl 

v 


8 
8 


_ 


0.4 
0.4 


_ 


0.4 
0.4 


_ 


0.4 
0.4 


Vdc 
Vdc 


8 

8 


- 


- 


- 


- 


_ 


11, 12 


- 


1 


- 


- 


13 


- 


: 


14 

14 


1 


'- 


7,9,10* 
1,7,9,10,13 


V OL2 
V 
OL2 


8 
8 


- 


0.4 
0.4 


- 


0.4 
0.4 


-_ 


0.4 
0.4 


Vdc 
Vdc 


- 


8 
8 


: 


- 


- 


- 


11,12 


- 


1 


- 


- 


13 


■ 


- 


- 


14 
14 


- 


1,7,9,10,13"* 
7,9,10* 


V OH 


8 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


8 


- 


- 


- 




1 


- 


- 


- 


13 


" 


- 


14 


" 




1, 7, 10 * 


Short -Circuit 
Current 


'sc 


8 


" 


- 


-30 


-1O0 


- 


- 


Vdc 
























" 


" 


14 


" 






10, 13 * 


Base- Emitter 
Voltage 


V BE max 


11 


- 


1.010 


- 


0.975 


- 


0.935 


Vdc 


8 


- 


- 


- 


- 


" 


11,12 


- 


- 


- 


- 


- 


• 


- 


14 


- 


- 


1, 9, 10, 
13 * 


V BE min 


11 


0.10 


- 


0.65 


- 


0.55 


- 


Vdc 


" 


" 




- 


- 


11 


- 


- 


- 




- 


" 


" 


- 


14 


- 


- 


12,13 * 


Power Requirements 
(Tota! Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


24 


- 


- 


mAdc 


























14 


- 


- 


" 


- 


1,2,3,4,5,7, 
9,10,13 


Power Supply Drain 


! PDH 


14 


- 


22 


- 


22 


- 


22 


mAdc 
























1,2,3,4,5, 
9, 10, 13 


" 


14 


" 






7 


*PDL 


14 


- 


14 


- 


14 


- 


14 


mAdc 


- 


- 


- 


- 


- 


" 


- 


- 


- 


- 


- 


- 


" 


14 


" 


" 


- 


1,2,3,4,5,7, 
9,10,13 


Switching 
Parameters 

Turn-On Delay 


'pd"0" 


1,8 


- 


- 


- 


12 


- 


. 


IIS 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 




- 


- 


- 


- 


- 


" 


14 


- 


- 


13 


7,9,10* 


l 


8 


Turn-off Delay 


'pd"l" 


1,8 


- 


" 


" 


12 


- 


" 


IIS 


l 


8 


- 


- 


- 


" 


" 


- 


- 


- 


- 


- 


- 


14 


" 




13 


7, 9, 10 * 



o 

CO 

o 
O 

~o 

o 

c 

CD 

Q. 



*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test. 



TRIPLE 3 INPUT "NAND" GATE 

MC3005 



MTTL III MC3000 series 



1/3 OF CIRCUIT SHOWN 



2.4 k > 800 



l 



/tA 




250 < 500 



This package consists of three 3-input NAND gates. 
Each gate may be used as an inverter, or two gates 
may be cross-coupled to form bistable circuits. 




Positive Logic : 12=1*2*13 



Negative Logic: 12=1+2 + 13 



Input Loading Factor = 1 
Output Loading Factor =10 



Total Power Dissipation = 66 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




PRF = 1.0 MHz typ ? \r_ 1/4MC3000 

PW = 1 00 ns 
t r = 5.5 ± 0.5 ns i 
tf = 5.5 ± 0.5 ns 

•The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

C*r = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



5.5 + 0.5 ns 5.5 + 0.5 ns 




— J f— —If— *pd"1 ' 



5 V 

GND 



4-108 






o 

CD 



ELECTRICAL CHARACTERISTICS 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Tesi procedures are shown for only one ,§ | JP ,2 ^ 


mA 


Volts 


manner. Further, test procedures are shown g ,1 J° 6 Temperature 


'on 


'on 


'on 


'in 


>d 


V,L 


v,„ 


v F 


v. 


v„„ 


m«x 


v« 


Vcci 


^CCH 


MHX 


tor only one input ot the gate under test. i -v 0°C 

To complete testing, sequence through re- ]? | J° 8 +2S°C 


19 


23 


-2.0 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


_ 


19 


23 


-2.0 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 






+75°C 


19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


.. 


5.0 








Characteristic 


Symbol 


Pin 
Under 
Test 


MC3005 Test limits 














0°C 


+25°C 


+75°C 


Unit 






Min 


Max 


Min 


Max 


Min 


Max 


'oLl 


'oL2 | 'OH 


'in 


<d 


V,L 


v,„ 


v F 


v, 


"rh 


V 

max 


Vcc 


V«L 


"CCH 


"iHX 


Input 

Forward Current 


hi 


1 


- 


-1.9 


- 


-1,9 


- 


-1.9 


mAdc 
















. 


- 


2,13 


- 


- 


14 


- 


- 


7* 


hi 


1 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 
















1 


- 


2, 13 


" 


- 


- 


14 


- 


7* 


Leakage Current 


h 


l 


- 


80 


- 


30 


- 


80 


(lAdc 


















1 


- 


- 


- 


- 


14 


- 


2,7,13* 


Breakdown Voltage 


Bv i„ 


l 


■ 


" 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 


" 


- 


- 


14 


- 


2, 7, 13 * 


Clamp Voltage 


V D 


l 


■ 


" 


" 


-1.5 


- 


- 


Vdc 


- 


- 


" 


" 


l 


- 


- 


- 


- 


- 


" 




14 


- 


- 


7* 


Output 

Output Voltage 


v 

OL1 


12 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


12 


- 


- 


" 


- 


- 


1 


- 


- 


2,13 


" 


- 


14 


- 


- 


7* 


v 

OL2 


12 


■ 


0.4 


" 


0.4 


- 


0.4 


Vdc 


- 


12 


- 


' 


- 


- 


1 


- 


- 


2,13 


" 


• 


- 


14 


" 


7* 


V OH 


12 


2.5 


" 


2.5 


" 


2.5 


" 


Vdc 


- 


- 


12 


" 


- 


1 


" 


- 


- 


2,13 


" 


- 


14 


" 


- 


7' 


Short -Circuit 
Current 


J sc 


12 


- 


- 


-30 


-100 


- 


- 


mAdc 


- 


- 


- 


" 


- 


- 


- 


- 


- 


- 


" 


14 


- 


- 


- 


1,2,7,* 
12,13 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


" 


- 


20 


- 


- 


mAdc 




















- 


14 


- 


- 


- 


- 


1,2,3,4,5,7, 
9,10,11,13 


Power Supply Drain 


: PDH 


14 


" 


27 


" 


27 


" 


27 


mAdc 




















1,2,3,4,5, 
9,10,11,13 


- 


14 


- 


- 


- 


7 


*PDL 


14 


" 


12.5 


" 


12.5 


- 


12.5 


mAdc 


- 


- 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,3,4,5,7, 
9,10,11,13 


Switching 
Parameters 

Turn-On Delay 


'pd"0" 


1,12 


- 


- 


" 


10 


- 


- 


IIS 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


2,13 


7* 


l 


12 


Turn- Off Delay 


l pd"l" 


1,12 


- 


- 


- 


10 


- 


- 


ns 


l 


12 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 




- 


2,13 


7* 



2 

o 

CO 

o 
o 

Ul 

o~ 
o 

3 
£■_ 

5' 

c 

03 

Q. 



*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test. 



QUAD 2-INPUT "AND" GATE 

MC3001 



MTTLIM MC3000 series 



I 




This device consists of four 2-input AND gates. 
This non-inverting function is useful for optimizing 
logic design, or for direct implementation of standard 
logic equations. 



D- 

O 

D- 



Positive Logic: 3 = 1-2 
Negative Logic: 3=1+2 



Input Loading Factor = 1 
Output Loading Factor = 10 



Total Power Dissipation = 112 mW typ/pkg 
Propagation Delay Time = 9.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




5.5 + 0.5 ns 5.6 ± 0.5 ns 



3.5 V 

90% 



IF -1.0 MHz typ ? 

W - 1 00 ns I 

t r - 5.5 ± 0.5 ns J 
tf = 5.5 ± 0.5 ns 



PR 
PW 



1/4 MC3000 




•The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

Cj = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



4-110 






ELECTRICAL CHARACTERISTICS [ \) 3 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one 4 1 x ^^ 


mA 


Volts 


gate. The other gates are tested in the same 5 1 ) 6 

manner. Further, test procedures are shown g i v lemperature 


'OL1 


'cm 


'oh 


'in 


'd 


V 


v,„ 


v F 


v* 


"rh 


V 

max 


v cc 


VcCL 


V«H 


"IHX 


for only one input of the gate under test. 10 | ) 8 0°C 


19 


23 


-2.0 


- 


- 


l.i 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


To complete testing, sequence through re- i 2 J n +95°C 


19 


23 


-2.0 


1.0 


-10 


l.i 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 




19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3001 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+7SX 


Unit 


'oil 


'oi2 


'oh 


'in 


'd 


V,L 


v,„ 


V F 


v» 


V«H 


V 

HIM 


Vcc 


V C CL 


VcCH 


V|HX 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'fi 


l 


- 


-1.9 


- 


-1,9 


- 


-1.9 


mAdc 
















l 


- 


2* 


" 


- 


14 


- 


- 


7 


'f2 


1 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 
















l 


- 


2» 


" 


- 


" 


14 


" 


7 


Leakage Current 


'f 


1 


- 


eo 


- 


80 


- 


80 


MAdc 


















1 


* 


" 


- 


- 


14 


" 


2,7 


Breakdown Voltage 


BV in 


l 


- 


- 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


* 


" 


- 


" 


14 


" 


2,7 


Clamp Voltage 


V D 


l 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


" 


- 


- 


l 


- 


- 


- 


- 


* 


" 


- 


14 


- 


" 


7 


Output 

Output Voltage 


V OLl 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


3 


- 


- 


- 


- 


1 


- 


- 


- 


2* 


- 


- 


14 


- 


- 


7 


V OL2 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


3 


- 


- 


- 


1 


- 


- 


- 


2* 


" 


- 


- 


14 


" 


7 


V OH 


3 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


3 


- 


- 


- 


1 


- 


- 


2« 


" 


- 


14 


- 


" 


7 


Short-Circuit 
Current 


'sc 


3 


- 


- 


-30 


-100 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


1,2* 


" 


14 


- 


- 


" 


3,7 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


34 


- 


- 


mAdc 




















1,2,4,5,9, 
10,12,13 


14 


- 


- 


- 


- 


7 


Power Supply Drain 


'pDH 


14 


" 


24 


- 


24 


- 


24 


mAdc 




















1,2,4,5,9, 
10,12,13 


" 


14 


"" 


- 


" 


7 


'pDL 


14 


" 


48 


- 


48 


" 


48 


mAdc 


- 


- 


- 


- 


- 


" 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,4,5,7, 
9,10,12,13 


Switching 
Parameters 

Turn-On Delay 


l pd"0" 


1 1,3 


- 


- 


- 


12 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 
















* 


- 


14 


- 


- 


2 


7 


1 


3 


Turn-Off Delay 


pd"l" 


1,3 


- 


- 


- 


12 


- 


- 


ns 


l 


3 
















* 


- 


14 


- 


- 


2 


7 



2 
o 
w 

o 
o 



n 
O 

r+ 

■D 
C 
CD 
Q. 



•Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates 
not under test to V„„ . 



QUAD 2-INPUT "NAND" GATE 



MTTL III MC3000 series 



MC3000 



1/4 OF CIRCUIT SHOWN 



I 




This device consists of four 2-input NAND gates. 
Each gate may be used as an inverter, or two gates 
may be cross-coupled to form bistable circuits. 




Positive Logic: 3=1-2 
Negative Logic: 3=1+2 



Input Loading Factor = 1 
Output Loading Factor =10 



Total Power Dissipation = 88 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




1/4MC3000 



PRF = 1.0 MHz typ 

PW = 1 00 ns 

t r = 5.5 + 0.5 ns 

t* = 5.5 ± 0.5 ns~ 



"The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 



Cj = 25 pF = total parasitic capacitance, 
probe, wiring, and load capacitances. 



vhich includes 



5.5 ± 0.5 ns 5.5+0.5 ns 




4-112 






w 



ELECTRICAL CHARACTERISTICS ' | f — 3 


TEST CURRENT /VOLTAGE VALUES 


Gnd 


Test procedures are shown tor only one 4 1 y 

gate. The other gates are tested in the same 5 1 J (sBTest 

manner. Further, test procedures are shown 9 1 V Temperature 


mA 


Volts 


'on 


'012 


. 'oh 


'in 


'd 


V,i 


V,H 


v f 


v. 


"rh 


V 

max 


Vcc 


Vl 


"CCH 


"iHX 


for only one input of the gate under test, to 1 y q°q 


19 


23 


-2.0 


- 


- 


1. 1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5. 5 


- 


maining inputs. 13 | j 

- +75 o c 


19 


23 


-2.0 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3000 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


'011 


'012 


'oh 


'in 




v,„ 


v F 


v B 


"rh 


max 


v« 


Vcci 


"CCH 


MHX 


Min 


Max 


Min 


Max 


Min 


Max 


'o 


V,t 


Input 

Forward Current 


■fi 


1 


- 


-1.9 


- 


-1.9 


- 


-1.9 


mAdc 


- 


- 


- 


- 


- 




- 


1 




2 


- 


- 


14 


- 




7* 


'f2 


1 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 


- 


- 


- 




- 




- 


1 


- 


2 


- 


- 


- 


14 




7* 


Leakage Current 


'r 


1 


- 


80 


- 


80 


- 


80 


.uAdc 


















1 


" 


- 




- 


14 


- 


2,7- 


Breakdown Voltage 


BV i„ 


1 


- 


- 


5.5 


- 


- 


- 


Vdc 


- 


" 


- 


1 


- 


- 


- 




- 


- 


- 


- 


- 


14 


- 


2,7» 


Clamp Voltage 


V D 


1 


- 


- 


- 


-1.5 


- 


■ 


Vdc 


- 


" 


- 


- 


1 


- 


- 


- 


- 


' 


- 




14 


- 


- 


7* 


Output 

Output Voltage 


V OLl 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


3 


- 


- 


- 


'- 


- 


1 


- 


- 


2 


- 




14 


- 




7* 


V OL2 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


3 


- 


- 


- 


- 


1 


- 


■ 


2 


- 




- 


14 


- 


7* 


V OH 


3 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


3 


" 


- 


1 


- 


- 


- 


2 


- 


- 


14 




- 


7* 


Short-Circuit 
Current 


'sc 


3 


- 


- 


-30 


-100 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 






- 


14 


- 


- 


- 


1,2,3,7* 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


25 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 






- 


14 


- 


- 


- 


' - 


1,2,4,5,7, 
9, 10, 12, 13 


Power Supply Drain 


'PDH 


14 


- 


36 


- 


36 


- 


36 


mAdc 




















1,2,4,5, 
9,10,12,13 


" 


14 


" 


- 


- 


7 


! PDL 


14 


- 


17.5 


- 


17.5 


- 


17.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1, 2, 4, 5, 7, 
9, 10, 12, 13 


Switching 
Parameters 

Turn- On Delay 


'pd"0" 


1,3 


- 


- 


- 


10 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


2 


7* 


1 


3 


Turn- Off Delay 


'pd"l" 


1,3 


- 


- 


- 


10 


- 


- 


ns 


1 


3 


- 


- 


- 


- 


- 


- 


- 


" 


" 


14 


" 


" 


2 


7* 



2 
o 

W 

o 
o 
o 

o~ 
O 

r+ 

3 
C 
fD 
D. 



* Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test. 



QUAD 2-INPUT "NOR" GATE 

MC3002 



MTTL III MC3000 series 



1/4 OF CIRCUIT SHOWN 



I 




This device consists of four 2-input NOR gates. 
Each gate may be used as an inverter, or two gates 
may be cross-coupled to form bistable circuits. 






Positive Logic : 3 = 1 + 2 
Negative Logic: 3 = 1*2 



Input Loading Factor = 1 
Output Loading Factor =10 



Total Power Dissipation - 1 22 mW typ/pkg 
Propagation Delay Time = 6-0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



Coax* 



1 



T 



950 ±_ 1 .0% 
TPftut 



D~ 



1/4MC3000 



PRF = 1.0 MHz typ 
PW = 1 00 ns 
t r = 5.5 + 0.5 ns _L 
t* = 5.5 ± 0.5 ns 



•The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT -070-50 or equivalent. 

C-f = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



5.5 ± 0.5 ns 5.5 ± 0.5 r 




4-114 



i 



ELECTRICAL CHARACTERISTICS \ ) J>o 3 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only or 






mA 


Volts 




gate. The other gates are tested in the same 5 -1 ^/~~ ^ ' """ 

manner. Further, test procedures are shown 9 \ \ Temperature 


'011 


'011 


'oh 


'in 


'd 


V,i 


V,H 


v F 


v. 


"«H 


V 


Vcc 


Vcci 


^CCH 


tor only one input of the gate under test, 10 -/ y° q°q 

To complete testing, sequence through re- 12 -i n^ j.oc°r 

maining inputs. 13 ) ^/° n " *■ 

+75°C 


19 


23 


-2.0 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


19 


23 


-2.0 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3002 Test Limits 


TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


'on 


'on 


'oh 


L 


Id 


V,i 


v,„ 


v f 


V, 


v« 


V 


Vcc 


V C ci 


*CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


] F1 




- 


-1.9 


- 


-1.9 


- 


-1.9 


mAdc 


- 


- 


- 


- 


- 


- 


- 


' 


- 


2 


- 


- 


14 


- 


7* 


J F2 




- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 


- 


- 


- 


- 


- 


- 


- 


1 


- 


2 


- 


- 


" 


14 


7* 


Leakage Current 


l n 




- 


80 


- 


80 


- 


80 


fi Adc 


- 


- 


- 


- 


- 


- 


- 


- 


1 


" 


- 


- 


- 


14 


2,7* 


Breakdown Voltage 


BV. 
in 




- 


- 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


2,7* 


Clamp Voltage 


V D 




- 


~ 


- 


-1.5 


- 


- 


Vdc 


- 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


14 


- 


7* 


Output 

Output Voltage 


V OLl 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


3 


- 


- 


- 


- 


- 


1 


- 


- 


- 


- 


- 


14 


- 


2, 7 * 


V OL2 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


3 


- 


- 


- 


- 


1 


- 


- 


■ 


- 


- 


- 


14 


2,7* 


V 


3 


2.5 


- 


2.5 


" 


2.5 


- 


Vdc 


- 


- 


3 


- 


- 


1 


- 


- 


- 


- 


- 


- 


14 


- 


2,7 * 


Short-Circuit 
Current 


'sc 


3 


- 


- 


-30 


-100 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


1,2,3,7* 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


38 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,4,5,7, 
9, 10, 12, 13 


Power Supply Drain 


'PDH 


14 


- 


43 


- 


43 


- 


43 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


1,2.4,5, 
9, 10, 12, 13 


- 


14 


- 


- 


7 


'PDL 


14 


- 


27 


- 


27 


- 


27 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


1, 2, 4, 5, 7, 
9, 10, 12, 13 


Switching 
Parameters 

Turn-On Delay 


*pd"0" 


1,3 


- 


- 


- 


10 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


2,7* 


1 


3 


Turn-Off Delay 


t . 
pd"l" 


1,3 


- 


- 


- 


10 


- 


- 


ns 


1 


3 


- 


- 


- 


- 


- 


- 


- 


- 


" 


14 


- 


- 


2,7* 



o 

W 

o 
o 
ro 

fT 
o 

r+ 

5' 

c 
ro 

Q. 



*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test. 



QUAD 2 INPUT "OR" GATE 



MTTL III MC3000 series 



MC3003 



1/4 OF CIRCUIT SHOWN 



v cc 

14 

o 



I 




This device consists of four 2-input OR gates. This 
non-inverting function is useful for optimizing logic 
design, or for direct implementation of standard logic 
equations. 






Positive Logic: 3=1+2 
Negative Logic: 3=1-2 



Input Loading Factor = 1 
Output Loading Factor = 10 



Total Power Dissipation =150 mW typ/pkg 
Propagation Delay Time = 9.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



PRF = 1.0 MHz typ ? 

PW = 100 ns I 

t r = 5.5 ± 0.5 ns X 




tf = 5.5 ± 0.5 ns 

'The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

C-r = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



5.5 + 0.5 ns 5.5 ± 0.5 




4-116 






1 \ "N, 


































ELECTRICAL CHARACTERISTICS . j > 3 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one 4 \ ~N 

gate. The other gates are tested in the same 5 i S *•-- ' eSf 

manner. Further, test procedures are shown a ^ "N n Temperature 


mA 


Volts 


'on 


'oL2 


'oh 


'in 


'd 


V,L 


v,„ 


v. 


v. 


Vrh 


V 

him 


Vcc 


Vcct 


"CCH 


"|HX 


for only one input of the gate under test. 10 1 / n°r 

To complete testing, sequence through re- 1 2 S ■. 

maining inputs. 13 4 J 11 "^ 

+75°C 


19 


23 


-2.0 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 




19 


23 


-2.0 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


19 


23 


-2.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


. 


5.0 


4.5 


5.5 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC3003 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


'on 


'oi2 


'oh 


I,„ 


'd 


v, L 


v,„ 


v f 


v, 


v 

V RH 


V 


v cc 


Vcct 


^CCH 


*IHX 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'fi 


l 


- 


-1.9 


- 


-1.9 


- 


-1.9 


mAdc 


- 


- 


- 


" 


- 


- 


- 


1 


- 


2* 


" 


- 


14 


- 




7 


'f2 


l 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 


- 


- 




" 




- 


- 


1 


- 


2* 


" 


- 




14 




7 


Leakage Current 


'r 


l 


- 


80 


- 


80 


- 


80 


jiAdc 


















1 


• 








14 




2,7 


Breakdown Voltage 


BV in 


i 


- 


- 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


* 


" 


- 


- 


14 


- 


2,7 


Clamp Voltage 


V D 


l 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


" 


- 


- 


l 


- 


- 


- 


- 


* 


- 


- 


14 


- 


" 


7 


Output 

Output Voltage 


V OLl 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


3 


- 


- 


- 


- 


1 


- 


- 


- 


2* 


- 


- 


14 


- 


- 


7 


V OL2 


3 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


3 


- 


- 


- 


1 


- 


- 


- 


2* 


- 


- 


" 


14 


- 


7 


V OH 


3 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


3 


- 


- 


- 


1 


- 


- 


2' 


- 


- 


14 


- 


- 


7 


Short-Circuit 
Current 


'sc 


3 


- 


- 


-30 


-100 


- 


- 


mAdc 




















1,2* 


- 


14 


- 


" 


- 


3,7 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


14 


- 


- 


- 


45 


- 


- 


mAdc 




















1,2,4,5,9, 
10,12,13 


14 


- 


- 


- 


- 


7 


Power Supply Drain 


! PDH 


14 


- 


32 


- 


32 


- 


32 


mAdc 




















1,2,4,5,9, 
10,12,13 


- 


14 


- 


- 


" 


7 


: PDL 


14 


- 


55 


- 


55 


- 


55 


mAdc 


- 


- 


- 


- 


- 




- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,4,5,7, 
9,10,12,13 


Switching 
Parameters 

Turn-On Delay 


'pd"0" 


1,3 


- 


- 


- 


12 


- 


- 


na 


Pulse 
In 


Pulse 
Out 
















. 


- 


14 


- 


- 


2 


7 


l 


3 


Turn-off Delay 


'pd"l" 


1,3 


- 


- 


- 


12 


- 


- 


ns 


l 


3 
















* 


• 


14 




" 


2 


7 



o 

CO 

o 
o 

CO 

o" 
o 

3 

r-¥ 

5' 

c 

CD 

Q. 



♦Since this is a non-inverting gate, power drain is minimized by tying the Inputs to gates 
not under test to V_„ 



DUAL 4-INPUT "AND" 
POWER GATE 



MTTL III MC3000 series 



MC3026 



I 




This device consists of two 4-input AND power 
gates. Each gate is designed for driving high fan-out 
loads (20). 



i- 

2- 
4- 
6- 

9- 
10- 
12- 
13- 



Positive Logic: 6=1«2 - 4»5 
Negative Logic: 6=1 +2 + 4 + 5 

Input Loading Factor = 1.1 
Output Loading Factor = 20 

Total Power Dissipation = 90 mW typ/pkg 
Propagation Delay Time = 9.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




D~ 



PRF = 1.0 MHz typ 
PW = 1 00 ns 
t r = 5.5 ± 0.5 ns 
tf = 5.5 ± 0.5 ns 

"The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

C-r = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



5.5 i 0.5 ns 5.5 + 0.5 ns 



3.5 V 
90% 




4-118 



-p. 
i 



ELECTRICAL CHARACTERISTICS 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one i 1 ^ ot... 


mA 


Volts 


gate. The other gate is tested in the same 
manner. Further, test procedures are shown 


4 J J 


Temperature 


'on 


'on 


'oh 


'in 


'd 


V,L 


V,H 


v f 


Vr 


V»H 


V 

max 


Vcc 


Vcci 


^CCH 


V|HX 




for only one input of the gate under test, to j ^ B o°C 


38 


46 


-4.0 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


To complete testing, sequence through re- 




+25°C 


38 


46 


-4.0 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 






38 


46 


-4.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3026 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


'on 


'OLI 


'OH 


'in 


>D 


V,t 


v,„ 


v f 


v, 


V,H 


V 

max 


Vcc 


Vcct 


V«H 


V IHX 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


>fi 


1 


- 


-2.1 


- 


-2.1 


- 


-2.1 


mAdc 


- 


- 


• 


- 


- 


- 


- 


1 


- 


2,4,5* 


- 


- 


14 


" 


- 


7 


! F2 


1 


- 


-2.6 


- 


-2.6 


- 


-2.6 


mAdc 


- 


■ 


- 


" 


- 


- 


- 


1 


- 


2, 4, 5 * 


- 


- 


- 


14 


■ 


7 


Leakage Current 


'r 


1 


- 


80 


- 


80 


- 


80 


jiAdc 


















1 


* 


- 


- 


- 


14 


- 


2, 4, 5, 7 


Breakdown Voltage 


BV in 


l 


- 


- 


5.5 


" 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


* 


- 


- 


- 


14 


~ 


2,4,5,7 


Clamp Voltage 


V D 


l 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


" 


- 


- 


r 


- 


- 


- 


- 


* 


- 


- 


14 


- 


- 


7 


Output 

Output Voltage 


V OLl 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


6 


- 


- 


- 


- 


1 


- 


- 


■ 


2, 4, 5 * 


- 


- 


14 


- 


- 


7 


V OL2 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


6 


- 


- 


- 


1 


- 


- 


- 


2, 4, 5 * 


- 


- 


- 


14 


■ 


7 


V OH 


6 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


6 


- 


- 


- 


1 


- 


- 


2, 4, 5 * 


- 


- 


14 


- 


■ 


7 


Short-Circuit 
Current 


'sc 


6 


- 


- 


-50 


-125 


" 


- 


mAdc 


- 


' 


- 


- 


- 


- 


- 


- 


- 


1, 2, 4, 5 * 


- 


14 


- 


- 


- 


6,7 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


22 


- 


" 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


1,2,4,5, 
9,10,12,13 


14 


- 


- 


- 


- 


7 


Power Supply Drain 


: PDH 


14 


- 


14 


- 


14 


- 


14 


mAdc 




















1, 2, 4, 5, 
9,10,12,13 


- 


14 


* 


" 


• 


7 


'PDL 


14 


- 


38 


- 


38 


- 


38 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1, 2, 4, 5, 7, 

9,10,12,13 


Switching 
Parameters 

Turn-On Delay 


'pd"0" 


1,6 


- 


- 


- 


15 


- 


- 


ns 


Poise 
In 


Pulse 
Out 
















• 


- 


14 


- 


- 


2,4,5 


7 


l 


6 


Turn-Off Delay 


'pd"i" 


1,6 


- 


- 


- 


15 


- 


- 


ns 


l 


6 
















* 


" 


14 




- 


2,4,5 


7 



o 

u 
o 

M 
O 

~n 
O 

D 

r+ 

5' 
c 

8. 



•Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates 
not under test to V RH . 



DUAL 4-INPUT "NAND" 
POWER GATE 



MTTL III MC3000 series 



MC3025 



1/2 OF CIRCUIT SHOWN 



Vcc 

14 

o 



I 



rm 




This device consists of two 4-input NAND power 
gate circuits. Each gate is designed for driving high 
fan-out loads (20). 



9- 
10- 
12- 
13- 



Positiue Logic: 6=1»2»4»5 
Negative Logic: 6 =1 +2 + 4 + 5 



Input Loading Factor = 1.1 
Output Loading Factor = 20 

Total Power Dissipation = 70 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




1/4 MC3000 



PRF = 1.0 MHz typ 
PW = 1 00 ns 
t r = 5.5 + 0.5 ns 
tf - 5.5 + 0.5 ns 



•The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

Cj = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



5.5 ± 0.5 ns 5.5 +_ 0.5 ns 




4-120 



■1^ 



ELECTRICAL CHARACTERISTICS 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one 2 1 \ 6 <fi>Tpst 

gate. The other gate is tested in the same 5 1 

manner. Further, test procedures are shown s 1 ~, Icmperatuie 


mA 


Volts 


'oLl 


'oL2 


■oh 


■in 


■d 


V,L 


v,„ 


v F 


v R 


Vrh 


V 

' mix 


Vcc 


V C CL 


Vcch 


"|HX 


:Or only one input of the gate under test, i 
To complete testing, sequence through re- 


2 j /^ 


— s OX 

+25°C 


38 


46 


-4.0 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 




38 


46 


-4.Q 


1.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


maining inputs. +7c°r 


38 


46 


-4.0 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3025 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75t 


Unit 


'on 


'0L2 


■oh 


■in 


■o 


V 


v,„ 


v f v„ 


V„H 


n»»* 


Vcc 


Vcci 


^CCH 


"|HX 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'fi 


i 


- 


-2.1 


- 


-2.1 


- 


-2.1 


mAdc 


- 


- 


- 


" 


- 


- 


- 


1 


- 


2,4,5 


- 


- 


14 


" 


- 


7* 


'FJ 


l 


- 


-2.6 


- 


-2.6 


- 


-2.6 


mAdc 


- 


- 


- 


" 


- 


- 


- 


1 


- 


2,4,5 


- 


- 


- 


14 


- 


7* 


Leakage Current 


■r 


l 


- 


80 


- 


80 


- 


80 


/Mdc 


















1 


- 


- 


- 


- 


14 


" 


2,4,5,7* 


Breakdown Voltage 


Bv in 


l 


- 


" 


5.5 


- 


- 


- 


Vdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 




" 


14 


" 


2,4,5,7* 


Clamp Voltage 


V D 


l 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


- 


- 


" 


1 


- 


- 


- 


- 


- 


- 




14 


" 


" 


7* 


Output 

Output Voltage 


V OLl 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


6 


- 


- 


" 


- 


- 


1 


- 


- 


2,4,5 


- 


- 


14 


- 


- 


7* 


V OL2 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


- 


6 


- 


" 


- 


- 


1 


- 


- 


2,4,5 


- 


- 


- 


14 


" 


7* 


V OH 


6 


2.5 


- 


2.5 


- 


2.5 


- 


Vdc 


- 


- 


6 


" 


- 


1 


- 


- 


- 


2,4,5 




- 


14 


- 


" 


7 


Short-Circuit 
Current 


'sc 


6 


- 


- 


-50 


-125 


- 


- 


mA 


- 


- 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


" 


1,2,4,5,6,7* 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


16 


- 


- 


mAdc 




















- 


14 


- 


- 


- 


- 


1,2,4,5,7 
9,10, 12, 13 


Power Supply Drain 


'PDH 


14 


- 


32 


- 


32 


- 


32 


mAdc 




















1,2,4,5,9, 
10, 12, 13 


- 


14 


" 


" 


" 


7 


J PDL 


14 


- 


10 


- 


10 


- 


10 


mAdc 


- 


- 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,4,5,7 
9,10, 12, 13 


Switching 
Parameters 

Turn-On Delay 


l pd"0" 


1,6 


- 


- 


- 


12 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


2,4,5 


7* 


l 


6 


Turn-Off Delay 


'pd"l"- 


1,6 


- 


- 


" 


12 


" 


- 


ns 


l 


6 


- 


" 


- 


- 


- 


- 


- 


- 


- 


14 


" 


- 


2,4,5 


7* 



o 

GO 

o 

M 
fjl 

o" 
o 

3 
r+ 

c 

CD 

Q. 



*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test. 



DUAL 4-INPUT EXPANDER 
FOR "AND-OR-INVERT" GATES 

MC3030 



MTTL III MC3000 series 



I 




This device consists of two independent 4-input 
AND gates. The outputs of each gate are available as 
ORing nodes. Using the MC3030 expander, with the 
MC3020 expandable gate, up to four AND gates can be 
ORed together. 



1 ?=2zzf— 


Collector 
%,- .^12 


3 2 ^~ 


1 \11 

Emitter 


5=izf— 


Emitter 

S- \io 


1^- 


J 19 

^Collector 


Input Loading Factor = 1 




Full output loading factor of the expandable 
gate is maintained. 



Total Power Dissipation =15 mW typ/pkg 
Propagation Delay Time: 
At pd = +1.0 nstyp 

When added to the expandable 
"AND-OR-INVERT" gate. 
At pd /pF = +1.0 ns pF typ 

Caused by additional capacitance 
at expansion points. 



APPLICATION: EXPANDABLE 2-WIDE 2-INPUT AND-OR-INVERT GATE 
WITH A DUAL 4-INPUT EXPANDER CONNECTED 






xz< 



^t» 



9- 

10- 



. EXPANDER 
f MC3030 



Positive Logic: 



13- 

1 - 




8= (9 • 10) + ( 13 • 1) + (13 • 1 • 2 • 3) + <4» 5« 6 • 8) 

V „ , v „ ; 



Expandable Gate 



Expander 



EXPANDABLE 
Y GATE 
MC3020 



4-122 






ELECTRICAL CHARACTERISTIC! 

Test procedures are shown for only on 


» Collector 
Emitter 

6^^E3 J v 9 

8 1 ColKcto, 




©Test 
Temperature 

0°C 
+25°C 
+75°C 


TEST CURRENT/VOLTAGE VALUES 


Gnd 


mA 




a similar manner. Further, test procedure 


•e 


lin 


Id 


v. 


"rh 


v F 


v EE , 


VeE2 


V,H 


V|L 


V 

max 


Vcc 


Vcci 


VcCH 


pander being tested. To complete testing 


6.0 


- 


- 


2.5 


4.0 


0.4 


1.010 


0.70 


2.0 


1.1 


- 


5.0 


4.5 


5.5 


sequence through remaining inputs. 


6.0 


1.0 


-10 


2.5 


4.0 


0.4 


0.975 


0.65 


1.8 


1.1 


7.0 


5.0 


4.5 


5.5 




6.0 


- 


- 


2.5 


4.0 


0.4 


0.935 


0.55 


1.8 


0.9 


_ 


5.0 


4.5 


5.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3030 Test Limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 






0°C 


+25°C 


+75°C 


Unit 


'c 


'n, 


<o 


v B 


V.H 


v F 


Vee, 


'EE2 


V,H 


V,L 


V 

max 


Vcc 


Vcc. 


V«M 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


hi 


1 


- 


-1.9 


- 


-1.9 


- 


-1.9 


mAdc 


- 


- 


- 


- 


2,3, 
13 


1 


- 




- 


- 


- 


- 


14 


- 


7* 


! F2 


1 


- 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 


- 


- 


- 


- 


2,3, 
13 


1 


- 


- 


- 


- 


- 


- 


- 


14 


7* 


Leakage Current 


J R 


1 


- 


SO 


- 


80 


- 


80 


jiAdc 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


2,3,7,13* 


Breakdown Voltage 


BV in 


i 


■ 


* 


5.5 


- 


- 


- 


Vdc 


- 


l 
























14 


2,3,7,13* 


Clamp Voltage 


V D 


l 


- 


- 


- 


-1.5 


- 


- 


Vdc 


- 


- 


l 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


7* 


Output 
CXitput Voltage 


V OL 


12 


- 


1.41 


- 


1.38 


- 


1.34 


Vdc 


12 


- 


- 


- 


- 


- 


n 


- 


1 


- 


- 


- 


14 


- 


7* 


Emitter Current 


'eo 


11 


- 


-300 


- 


-300 


- 


-300 


MAdc 


- 


- 


- 


- 


- 


- 


- 


11 


- 


1 


- 


- 


12,14 


- 


7** 


Collector Current 


'co 


12 


■ 


300 


" 


300 


- 


300 


jiAdo 


- 


- 


- 


- 


- 


- 


- 


11 


1 


- 


- 


- 


12, 14 


- 


7* 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


14 


- 


- 


- 


7,0 


- 


- 


mAdc 






















14 


- 


- 


- 


1,2,3,4,5, 
6,7,8,13 


Power Supply Drain 


! PDL 


14 




5.0 


' 


5.0 


" 


5.0 


mAdc 


~ 


■ 


■ 


" 


- 


" 


■ 


- 


" 


- 


- 


14 


- 


- 


1,2,3,4,5, 
6,7,8,13 



2 

o 

CO 

o 
w 

o 

7T 
o 



3 
C 



** The inputs to both gates are ungrounded. 



DUAL 3-INPUT 3-OUTPUT "AND'^ 

SERIES TERMINATED 

LINE DRIVER 

MC3028 



MTTL III MC3000 series 



1/2 OF CIRCUIT SHOWN 



2.4 k> 2.4 k> 800 



l 



777 




This device is a dual 3-input/3-output series-terminated 
AND line driver that minimizes switching transients on long 
lines by approximating line impedance. Two outputs are pro- 
vided through 75-ohm resistors for use when driving 93 to 
120-ohm lines. These outputs should be paralleled when driv- 
ing 50 to 93-ohm lines. In addition, an output is provided 
directly at the gate output node for driving adjacent gates. 



O 



6 



1.1- 
12- 
13- 



o 



i^Vv\-4 
r-Wv-9 
8 



L~VW-10 

Positive Logic: 4, 5, 6, = 1 • 2 ■ 3 
Negative Logic: 4, 5, 6, = 1 +2 + 3 

Input Loading Factor = 1 

Output Loading Factor, Direct Output (Pins 6 & 8) - 
10 minus the number of resistor-terminated outputs 
being used. 

Output Loading Factor, Resistors (Pins 4, 5, 9, & 10) - 1 

Total Power Dissipation = 56 mW typ/pkg 
Propagation Delay Time = 9.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 




5.5 + 0.5 ns 5.5 + 0.5 ns 



PRF = 1.0 MHz typ ? 
PW = 1 00 ns I 

t r = 5.5 ± 0-5 ns X 



tf = 5.5 + 0.5 ns 

'The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 




C-p = 25 pF = total parasitic capacitance, 
probe, wiring, and load capacitances. 



which includes 



4-124 






ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one 
line driver. The other line driver is tested 
in the same manner. Further, test proce- 
dures are shown for only one input of the 
line driver being tested. To complete test- 
ing, sequence through remaining inputs. 



E5 
4 



f-WV-9 


TEST CURRENT/ VOLTAGE VALUES 


Gnd 


1E=[ 


D 


STest 
Temperature 


mA 


,__ Volts 




'oil A 


'OLIB 


'otic 


'oi2A 


'ot2B 


'CH2C 


'oH A 


'OHB 


'OHC 


•m 


l° 


V,i 


V| B 


v, 


v. 


v.„ 


V m« 


Vcc 


Vcc. 


^CCH 


"IHX 


o°c 


15.2 


1.9 


1.9 


16,4 


2.3 


2.3 


-1.8 


-0.1 


-0.1 






l.i 


2.0 


0.4 


2.5 


4.0 




5.0 


4.5 


5.5 




+25°C 


15.2 


1.9 


1.9 


18.4 


2.3 


2.3 


-1.8 


-0.1 


-0.1 


1.0 


-10 


l.l 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 


+75'C 


15.2 


1.9 


1.9 


16.4 


2.3 


2.3 


-1.8 


-0. 1 


-0. 1 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 




5.0 


4.5 


5.5 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC3028 Test Limits 


TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75"C 


Unit 


'otlA 


'oLIB 


'OlIC 


'(M.JA 


'oi2B 


'one 


'oH A 


'owe j 'ohc 


"in 


Id 


v ii 


V| H 


v, 


v, 


v,„ 


V m« 


Vcc 


V Kl 


^CCH 


V|HX 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


'fi 






-1.9 




-1.9 




-1.9 


mM c 




























1 


• 


2,3* 


• 




14 




" 


i 


'f2 




• 


-2.3 


- 


-2.3 


- 


-2.3 


mAdc 




























1 


• 


2,3* 


" 






14 


" 


7 


Leakage Current 


"r 




- 


80 


■ 


80 


- 


80 


fiAdc 






























1 


* 


" 






14 


" 


2,3,7 


Breakdown Voltage 


Bv i„ 




- 


" 


5.5 


" 


- 


" 


Vdc 






" 


" 










- 


i 


- 








- 


* 








14 


" 


2,3,7 


Clamp Voltage 


V D 










-1.5 






Vdc 
































* 


" 




14 




' 


7 


Output 

Output Voltage 


V OLl 


6 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 


6 


5 


4 


























2,3* 






14 




• 


7 


V OL2 


6 


- 


0.4 


" 


0.4 


- 


0.4 


Vdc 






" 


6 


5 


4 






• 


- 


- 


1 








2,3* 






" 


14 


" 


7 


V OL3 


5 


- 


0.5 


" 


0.5 


• 


0.5 


Vdc 


6 


5 


4 


























2,3* 


" 




14 






7 


V OL4 


5 




0.5 


- 


0.5 


- 


0.5 


Vdc 






• 


6 


5 


4 


- 


- 








1 








2,3* 








14 




7 


V OH 


6 


2.5 


" 


2.5 


" 


2.5 


" 


Vdc 




■ 




- 






6 


5 


4 




- 




1 




- 


2,3* 


. - 




14 


■ 


■ 


7 


Short-Circuit 
Current 


'sc 


6 


" 


" 


-30 


'00 


" 


" 


mAdc 




" 


■ 










- 






- 




" 




- 


1.2.3* 


- 


14 








6,7 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 


14 














M 
































1,2,3, 
11, 12, 13 


14 






- 




7 


Power Supply Drain 


r pDH 


14 


" 


12 


■ 


12 


" 


12 


mAdc 
































1,2,3, 
11,12,13 


" 


14 




" 




7 


: PDL 


14 


" 


24 


" 


24 


" 


24 


mAdc 






" 














- 


- 




" 






" 




14 








1.2,3,7 

11, 12, 13 


Switching 
Parameters 

Turn -On Delay 


W'O" 


1,6 


- 


- 


- 


12 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 




























. 




14 




- 


2,3 


7 


i 


6 


Turn- Off Delay 


Wi» 


1.6 


• 




" 


12 


- 




na 


l 


e 


- 














- 




- 


" 




• 


*' 




14 






2,3 


7 



s 

o 

CO 

o 

ISi 

00 

~o 
o 

D 

5' 

c 

(D 
Q. 



e Inputs to gates 



DUAL 3 INPUT 3-OUTPUT 

"NAND" SERIES TERMINATED 

LINE DRIVER 



\ 



MTTL III MC3000 series 



MC3029 



1/2 OF CIRCUIT SHOWN 



I 



777 



v 




This device is a dual 3-input/3-output series-terminated 
NAND tine driver that minimizes switching transients on long 
lines by approximating line impedance. Two outputs are pro- 
vided through 75-ohm resistors for use when driving 93 to 
120-ohm lines. These outputs should be paralleled when driv- 
ing 50 to 93-ohm lines. In addition, an output is provided 
directly at the gate output node for driving adjacent gates. 



O 



r-vw-5 

6 



1-AAA/-9 



o 



-VVV— 10 



Positive Logic: 4, 5, 6=1 • 2 • 3 



Negative Logic: 4, 5, 6 = 1 + 2 + 3 
Input Loading Factor = 1 

Output Loading Factor, Direct Output {Pins 6 and 8) = 
10 Minus The Number of Resistor- Terminated Outputs 
Being Used. 

Output Loading Factor, Resistors (Pins 4, 5, 9 and 10) = 1 

Total Power Dissipation = 44 mW typ/pkg 
Propagation Delay Time = 6.0 ns typ 



SWITCHING TIME TEST CIRCUIT 



VOLTAGE WAVEFORMS AND DEFINITIONS 



1 



I + 1.0% i 



V IHX " 
+ 2.5 Vdc 



1 



TP in 



T 



5.5 ± 0.5 ns '5.5 £ 0.5 ns 



PRF = 1.0 MHz typ ? 
PW = 100 ns I 

t r = 5.5+ 0.5 ns X 



950 ± 1.0% 
TP„„, 



D~ 



c T 



1/4 MC3000 



PW = 

t f = 5.5 ± 0.5 ns 

•The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

Cj = 25 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 



-~ 




— 




~~ 






3.5 V 

90% 

+ 1.5 V 
10% 








N 






TP.n 






\ 












*pd"0" - 






-1 




— *pd"1" 


rPout \ 


\ 




/ 


- — +1.5 V 














GND 



4-126 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one 
line driver. The other line driver is tested 
in the same manner. Further, test proce- 
cures are shown for only one input of the 
line driver under test. To complete testing 
sequence through remaining inputs. 



o 

00 

o 

IS] 

<D 

o 

3 



I 



-J 



CD 

Q. 





L-VW-4 

i-W\*-9 




©Test 

Temperature 

0°C 

+25°C 

+75°C 


TEST CURRENT/VOLTAGE VALUES 


Gnd 












mA 






Volts 






! ! 1 V 


'oilA 


'one 


'oilC 


'<X2A 


'oi2B 


'(H.2C 


'OH A 


'oHI 


'OHC 


L 


>D 


V,i 


v,» 


Vp 


v R 


V,K 


V m M 


v« 


V«i 


"•CCH 


'IHX 


!? \_J > 


-VA-10 


15.2 


1.9 


1.9 


18.4 


2.3 


2.3 


-l.B 


-0.1 


-0.1 






1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 






19.2 


1.9 


1.9 


18.4 


2.3 


2.3 


-1.8 


-0,1 


-0.1 


l.D 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


2.5 




15.2 


1.9 


1.9 


18.4 


2.3 


2.3 


-l.B 


-0.1 


-0.1 


- 




0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC3029 Test Limits 








TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


lot 1ft 


'cms 


WlC 


'ex a* 


'oi» 


'<H2C 


'oH A 


'oHI 


'oHC 


'in 


>D 


»i 


V .H 


v F 


v, 


V „H 


v m „ 


Vcc 


VcCL 


VcCH 


*«X 


Min 


Max 


Min j Max 


Min 


Max 


Input 
Forward Current 


hi 




- 


-1.9 


- 


-1.9 




-1.9 


mAdC 


- 




- 


- 

















- 


" 


1 


- 


2,3 




- 


14 




- 


7* 


*F2 




- 


-2.3 




-2.3 


■ 


-2.3 


mAdc 




























1 


- 


2.3 




- 


" 


14 


- 


7* 


Leakage Current 


»R 






80 


- 


80 


- 


B0 


uAdc 






























i 


" 




- 


" 


14 


■ 


2,3,7* 


Breakdown Voltage 


BV in 




- 


" 


5.5 


" 


- 


" 


Vdc 


" 




- 


" 


" 


" 




• 


" 


1 


" 


- 












- 


" 


14 


■ 


2,3,7* 


Clamp Voltage 


V D 






















































14 




• 


7* 


Output 
Output Voltage 


V 0L1 


6 


- 


0.4 




0.4 




0.4 


Vdc 


6 


5 


4 


























2,3 




- 


14 




• 


7* 


V 0L2 


6 


- 


0.4 




0.4 




0.4 


Vdc 




• 


" 


6 


4 


5 


" 


" 




- 


' 




1 


• 


- 


2,3 






" 


14 


- 


7» 


V OL3 


5 




0.5 




0.5 


- 


0.5 


Vdc 


S 


5 


4 




















i 






2,3 






14 




- 


7« 


V OL4 


5 




0.5 


" 


0.5 


- 


0.5 


Vdc 




• 




6 


4 


5 














■ 






2,3 








14 


- 


7* 


V OH 


6 


2.5 


" 


2.5 


- 


2.5 


- 


Vdc 




" 




" 






6 


4 


s 


- 


" 


i 


• 




- 


2,3 


- 




14 


- 


- 


7* 


Short-Clrcuit 
Current 


he 


6 




" 


-30 


-100 


" 


- 


„,Adc 




" 


- 








• 




- 


- 


- 


- 


- 


- 


- 




- 


14 


- 


- 




1,2,3,6,7* 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


i 


14 


- 


" 


" 


12 


- 




mAdc 






- 




- 


- 








- 


- 




- 






- 


14 




- 


- 


- 


1,2,3,7, 
11, 12, 13 


Power Supply Drain 


'PDH 


14 


- 


16 


" 


IS 




18 


mAdc 
































1.2,3, 
11, 12, 13 


- 


14 


" 


" 


- 


7 


'PDL 


14 


- 


9 


" 


9 


" 


9 


mAdc 












































1,2,3,7, 
11, 12, 13 


Switching 
Parameters 
Turn-On Delay 


W'O" 


1.6 


- 


- 


- 


10 


- 


- 


„, 


Pulse 
In 


PulS9 

Out 


- 


- 




- 


- 


. 




- 


- 




- 




- 




- 


14 


- 


- 


2,3 


7* 


i 


s 


Turn-Off Delay 


V-»i» 


1,6 


- 


- 


" 


10 


" 


- 


ns 


1 


6 














• 


- 


" 


- 


- 




- 


■ 


" 


14 


' 


" 


2,3 


7* 



*Since this is an inverting gate, power drain is minimized by grounding the Inputs to gates not under test. 



"AND" J-K FLIP-FLOP 

MC3050 



MTTL III MC3000 series 



This J-K flip-flop triggers on the positive edge of the clock. An 
AND input gating configuration formed by three J inputs AN Oed to- 
gether and three K inputs ANDed together, minimizes the require- 
ments for external gating. The enable input UK) consists of a J and 
a K input internally connected together, This input provides gating 
for the J and K inputs or an additional logic input for use in counters 
or other applications. A direct SET and RESET are provided to per- 
mit presetting data, such as initial conditions into the flip-flop. The 
direct SET and RESET fully override the clock; i.e., the direct SET 
and RESET control the operation of the flip-flop regardless of the 
state of the clock. 



Information may be applied to, or changed at the J and K inputs 
any time in a clock cycle, except during the interval of time between 
the Set-up and Hold times. The inputs are inhibited when the clock 
is high; data is entered into the input steering section of the flip-flop 
when the clock goes low. The input steering section of the flip-flop 
continually reflects the input state when the clock is low. Data pre- 
sent during the time interval between the Set-up and Hold times is 
transferred to the bistable section on the positive edge of the clock 
and the outputs Q and Q respond accordingly. The flip-flop can be 
set or reset directly by applying the high state to the SET or RESET 
inputs. 



I 



LOGIC DIAGRAM 

RESET 




J2 • J3 - JK 
K2 ■ K3 . JK 



TRUTH TABLE 



J K Q" Q" 

O 

10 

11 

10 1 1 

110 1 



Input Loading Factors: 

J, K,SET, RESET = 0.6 
CLOCK, JK = 1.2 

Output Loading Factor =10 

Typical Characteristics (Vqc = 5 -° v - T A = 25°C> 

Total Power Dissipation = 80 mW/pkg 

Toggle Frequency = 40 MHz 

Logical "1" Setup Time = 10 ns 

Logical "0" Setup Time = 5.0 ns 

Logical "1" and "0" Hold Time = 5.0 ns 

tpd "0" = 1 2 ns 

t p d »i»- 14 ns 



Q 
6o- 



RESET 

5o- 



CLOCK 
13 



J1 2o— 
J2 3o- 
J3 4 0- 



I 

I 




I 



SET 
— 09 



ii 



-olO K1 
-oil K2 
-o12 K3 
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MC3050 (continued) 



OPERATING CHARACTERISTICS 



High state data must be present 17 ns prior to the rise of the clock and remain 5.0 ns after the 
clock signal rises. 

Positive edge triggering: When the clock goes from the low state to the high state, the informa- 
tion in the input steering section is transferred to the bistable section. 

The direct SET and RESET inputs may be used any time, regardless of the state of the clock. 
If these inputs are not used THEY MUST BE TIED TO GROUND. 

Unused Inputs: 

JK input MUST be in the high state to enable the clocked inputs. When the JK input is not used, 
it should be tied to a voltage between 2.0 and 5.5 Vdc. _ 

Unused J inputs should be tied to used J inputs, the used JK input, Q, or a voltage between 2.0 
and 5.5 Vdc. 

Unused K inputs should be tied to used K inputs, the used JK input, Q, or a voltage between 2.0 
and 5.5 Vdc. 

Unused SET and RESET inputs MUST be tied to ground. 



FIGURE 1 - MAXIMUM CLOCK FREQUENCY TEST CIRCUIT 



COAX* 



9 V IHX = + 2 - 5 vdc 



950 +1.0% 
+3.5 V — l—l 

OV— ' ' O -j* 1 

S hijk 



TPin 
t r = 5.5 ±0.5 ns 
t f = 5.5 +0.5 ns 5( 

Maximum Clock " 

Frequency = 25 MHz min 




The coax delays from input to scope and output to scope 
must be matched. The scope must be terminated in 50-ohm 
impedance. The 950-ohm resistor and the scope termination 
impedance constitute a 20:1 attenuator probe. Coax shall 
be CT-070-50 or equivalent. 

C-r = 25 pF = total parasitic capacitance, which 
includes probe, wiring, and load capacitances. 



I 





WAVEFORMS AND DEFINITIONS 


1 












TP ln 1-5 V 1 

OV— ' 

TP out 












1 
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ELECTRICAL 



o 



unwriAti chisi iu 


5 SET 


1— 






1 




@ 
Test 

Temperature 

0°C 

+25°C 

+75°C 


































J2 3 


, 


J Q 


-8 
-6 


TEST CURRENT/VOLTAGE VALUES 


Gnd 




CLOCK 1 
JK 




i— 


J 




mA 


Volts 




— 1 




'OL 


'oh 


'in 


2'i„ 


'd 


\ 


V ,H 


v F 


Vr 


v 

V RH 


V 

max 


Vcc 


Vcci 


V CCH 




K1 10_ 




> S 


23 


-2.0 


- 


- 


- 


l.i 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5,5 




K3 12 I 


23 


-2.0 


1.0 


2.0 


10 


l.i 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 




RESET 5 


1 




23 


-2.0 


- 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC30S0 Test Limits 


Unit 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


'ol 


'oh 


'in 


2'in 


>D 


\ 


V,H 


V F 


Vr 


"rh 


max 


Vcc 


V CCL 


V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


"w 


2 

3 
4 


- 


-1.5 

\ 


- 


-1.5 

1 


- 


-1.5 

1 


mAdc 
\ 


- 


- 


- 


- 


- 


- 


- 


2 
3 
4 


- 


1,3,4,5 
1,2,4,5 
1,2,3,5 


- 


- 


- 


14 
1 


7,9,13 


'fk 


10 
11 
12 


" 


-1.5 
1 


~ 


-1.5 

\ 


- 


-1.5 


mAdc 

\ 


" 


- 


" 


- 


*" 


- 


; 


10 
11 
12 


": 


1,9,11,12 
1,9,10,12 
1,9,10,11 


- 


- 


- 


14 


5,7,13 
1 


'FC 


13 


- 


-3.0 


- 


-3.0 


- 


-3.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


13 


- 


- 


- 


- 


- 


14 


1,5,7,9 


J FJK 


1 


- 


-3.0 


- 


-3.0 


- 


-3.0 


mAdc 


- 


- 


- 


- 


- 




- 


1 


- 


2,3,4,10,11,12 


- 


- 


- 


14 


5,7,9,13 


'fs 


9 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 




9 


- 


5 


- 


- 


- 


14 


7 


! FR 


5 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


5 


- 


9 


- 


- 


- 


14 


7 


Leakage Current 


"w 


2 
3 

4 


- 


80 


- 


80 
\ 


- 


80 
\ 


/jAdc 


- 


" 


- 


" 




" 


■ 


" 


2 
3 
4 


9 


- 


- 


" 


14 
1 


1,3,4,5,7 
1,2,4,5,7 
1,2,3,5,7 


: RK 


10 
11 
12 


- 


80 
\ 


" 


80 
T 


- 


80 


jiAdc 
T 


- 


- 


- 


- 


- 


- 


- 


- 


10 
11 
12 


5 


- 


~ 


" 


14 
\ 


1,7,9,11,12 
1,7,9,10,12 
1,7,9,10,11 


! RC 


13 


- 


110 


- 


110 


- 


110 


/jAdc 


- 


- 


- 


- 


- 


- 


- 


- 


13 


1,2,3,4,5,10,11,12 


- 


- 


- 


14 


7,9 


'rjk 


1 


- 


110 


- 


110 


- 


110 


f/Adc 


- 


- 


- 


- 


- 


- 


- 


- 


1 


9 


- 


- 


- 


14 


2,3,4,5,7,10,11,12 


r RS 


9 


- 


80 


- 


80 


- 


80 


jiAdc 


- 


- 


- 


- 


- 


- 


- 


- 


9 


- 


- 


- 


- 


14 


7 


[ RR 


5 


- 


80 


- 


80 


- 


80 


jiAdc 


- 


- 


- 


- 


- 


- 


- 


- 


5 


- 


- 


- 


- 


14 


7 



s 

o 

CO 

o 

CJI 

o 

o 
O 

3 
r+ 

3' 

C 

a. 



I 



ELECTRICAL 
CHARACTERISTICS (continued) 





TEST CURRENT/VOLTAGE VALUES 






@ 

Test 
Temperature 


mA 


Volts 


Gnd 


'oi 


"oh 


1. 
in 


2l in 


■d 


\ 


V .H 


V F 


V R 


V RH 


max 


V CC 


V CCl 


v 

"CCH 


0°C 


23 


-2.0 


- 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


+25°C 


23 


-2.0 


1.0 


2.0 


10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


+75°C 


23 


-2.0 


- 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5 


5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3050 Test Limits 


Unit 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 




Iol 


'oh 


'in 


2'i„ 


'd 


V .L 


V .H 


v F 


V R 


Vrh 


V 

max 


Vcc 


V CCl 


w 
V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Breakdown Voltage 


BV. 
in 


2 
3 
4 
10 
11 
12 
13 
1 
9 
5 


- 


- 


5 


5 


- 


- 


- 


Vdc 


- 


- 


2 

3 

4 

10 

11 

12 

9 
5 


13 
1 


- 


- 


- 


- 


- 


9 

1 
5 

\ 

1,2,3,4,5,10,11,12 

9 


- 


- 


- 


14 


1,3,4,5,7 

1,2,4,5,7 

1,2,3,5,7 

1,7,9,11,12 

1,7,9,10,12 

1,7,9,10,11 

7,9 

2,3,4,5,7,10,11,12 

7 

7 


Clamp Voltage 


V D 


2 

3 
4 
10 
11 
12 
13 
1 
9 
5 


- 


- 


- 


-l 


.5 


- 


- 


V 
1 


dc 


- 


- 


- 


- 


2 
3 

4 
10 
11 
12 
13 
1 
9 
5 


- 


- 


- 


- 


_ 


- 


- 


14 

" 


- 


7 


Output 

Output Voltage 


V OL 
V OH 


6 
8 
6 
8 


2.5 
2.5 


0.4 
0.4 


2.5 
2.5 


0.4 
0.4 


2.5 
2.5 


0.4 
0.4 


Vdc 
Vdc 

Vdc 
Vdc 


6 
8 


6 
8 


- 


- 


- 


5 
9 
9 

5 


9 
5 
5 
9 


- 


- 


- , 


- 


- 


14 
14 


14 
14 


7,13 
7,13 
7,13 
7,13 


Short-Circuit Current 


he 


6 
8 


_ 


- 


-30 
-30 


-100 
-100 


- 


- 


mAdc 
mAdc 




















5 
9 


- 


14 
14 


" 


" 


6,7,9 
5,7,8 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


max 


14 


- 


- 


- 


35 


- 


- 


mAdc 




















- 


14 


- 


- 


- 


1,5,7,13 


Power Supply Drain 


'PD 


14 


- 


26 


- 


26 


- 


26 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


1,5,7,13 



o 

CO 

o 
en 

o 

o 

r+ 
5' 

c 

CD 
Q. 



MC3050 (continued) 



OPERATING CHARACTERISTICS (continued) 



FIGURE 2 -SWITCHING TIME TEST CIRCUIT 

(For J inputs and RESET input; to test other inputs, refer to Test Procedures Chart) 



I 



Letter designations 
refer to waveforms 
shown below: 



OV| HX -+2.5 Vdc 



PULSE 
GENERATOR 



PRF - 1.0 MHz typ 
t r = 5.5 ±0.5 ns 
tf - 5.5 ±0.5 ns 



Three putse generators are required and 
must be slaved together to provide the - 
waveforms shown. 




>950 

?±1.0% J4MC3000 



04 V tl Jo-O 

T> C T 



J 950 

> + 1.0% 



KMC3000 



'The coax delays from input to scope and output to scope must be matched. The 
scope must be terminated in 50-ohm impedance. The 950-ohm resistor and the scope 
termination impedance constitute a 20:1 attenuator probe. Coax shall be CT-070-50 
or equivalent. 

Cx - 25 pF = total parasitic capacitance, which includes probe, wiring, and load capa- 
citances. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



A 3.5 V- 
V- 



B 3.5 V- 
V- 



[-30 ns-j 
;ed or 



CLOCK 

(Must be used on all tests) 
-30 ns- - 



:rr 



— I h-'Sefl" 



K - t Hold"1" 



(-30 nsH 

3.5V-^p 

V 1 I > 

H U 

„ - .. 1-30 ns-) 

— H r- 

o v—f K 

f-30 ns- 



•Sef'O" 



F 3.5 V 

V 

tpd"v 
G 3.5 V 



H 3.5 V- 
V- 



2L 



tpd "0" 



- +-30 ns- j 

/ 1iS 



tsd "0" 

^1,5 V 



H.6 V 
tt,d"1" 



TEST PROCEDURES CHART 



TEST 


INPUT 


Q" 


7J" 


LIMITS (ns) 


J*" 


SET*' 


RESET** 


K*" 


Min 


Max 


*SM"1" J 


B 


Gnd 


F 


Gnd 


G 


H 


- 


17 


T Hold"1" J 


c 


Gnd 


F 


Gnd 


G 


H 


- 


Ot 


*Stjt "0" J 


D 


Gnd 


F 


Gnd 


£0.4 V 


&2.5 V 


- 


5.0 


T Hold "0" J 


E 


Ond 


F 


Gnd 


£0.4 V 


£2.5 V 




Ot 


l Sot"1" K 


Grid 


F 


Gnd 


B 


H 


G 


- 


17 


t Hold"1" K 


Gnd 


F 


Gnd 


C 


H 


G 




Ot 


ts« "0" K 


Gnd 


F 


Gnd 


D 


i2.5V 


£0.4 V 


- 


5.0 


t Hold "0" K 


Gnd 


F 


Gnd 


E 


£ 2.5 V 


£0.4 V 


- 


OT 


*pd"1" 


Delay from clock to Q during tg^ -y j tost. 
Delay from clock to Q during tget "1 " K test - 


8.0 


30 


tpd "0" 


Delay from clock to Q during x$g t -y j test. 
Delay from clock to Q during tg^ -y K test. 


8.0 


30 


tid"l" 


Delay from SET to Q during t Set "1" k test. 
Delay from RESET to Q during t Set -y j test. 


7.0 


23 


Ud "0" 


Delay from SET to 5 during ts« "1 " K te *t- 
Delay from RESET to Q during tg^ •■■) » j test. 


7.0 


23 
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"AND" INPUT JJ-KK 
FLIP-FLOP 

MC3052 



MTTL III MC3000 series 



The MC3052 is a master-slave J-K flip-flop that triggers on the 
positive edge of the clock. The flip-flop has an AND input configu- 
ration consisting of two J-inputs and a J-input ANDed together and 
two K-inputs and a K-input ANDed together. An enable input (JK) 
is also provided consisting of an additional J and K input internally 
connected together. This input provides gating in addition to the 
clock for the clocked inputs U, X K and K") or an additional logic 
input (JK) for use in counters or certain other applications. A 
direct SET and RESET are provided to enable pre settin g d ata into 
the flip-flop such as initial conditions. The direct SET and RESET 
control the operation of the flip-flop regardless of the state of the 
clock. 



Information is normally applied to, or changed at, the clocked 
inputs while the clock is in the high state, since the inputs are inhi- 
bited under this condition. Information may be stored in the 
master flip-flop section when the clock goes low. Once input data 
has been stored in the master flip-flop section it cannot be removed 
(or cha nged) by means of the clocked inputs. The direct SET or 
RESET provide the only means of removing previously stored in- 
formation. The state of the master flip-flop is transferred to the 
slave flip-flop section on the positive transition of the clock and 
the outputs respond accordingly. The flip-flop ca n be set or reset 
directly by applying the low state to the direct SET or RESET 
inputs. 



LOGIC DIAGRAM 




CLOCKo— >* 



Input Loading Factors: 
JK = 1.3 

J, K, CLOCK = 0.6 ' 
SET, RESET = 2.0 

Output Loading Factor =10 

Typical Characteristics: 

(V C c = 50 v ; T A = 25°C) 
Total Power Dissipation = 75 mW/pkg 
Toggle Frequency = 40 MHz 
Logical "1 " Setup Time = 10 ns 
Logical "0" Hold Time = 8.0 ns 

'pd "0" = 20 ns 
tpd ..y.= 12 ns 



I 




6gnd 
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00 



ELECTRICAL 


:s : 








I 


6 

8 




@ 
Test 

Temperature 

0°C 

+25°C 

+75°C 


































CHARACTERISTM 






> 


c 
< c 


TEST CURRENT/VOLTAGE VALUES 


V 


Gnd 








clock s— £>o- 
JK l— — * 


T — ' 


mA 


Volts 




•t 




<OL 


'oh 


1. • 

in 


2"i„ 


<D 


V,L 


V,H 


v F 


v„ 


"RH 


max 


Vcc 


VCCL 


'CCH 




K 
K 

R 

RESE 






* 

y 


23 


-2.0 


- 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 










3 ib-T>o- 




23 


-2.0 


1.0 


2.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 






1 












23 


-2.0 


- 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC30S2 Test Limits 


Unit 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


<OL 


'OH 


'in 


2' in 


'd 


\ 


V .H 


V F 


Vr 


*RH 


max 


v cc 


Vcci 


V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


J FJ 


4 
12 


- 


-1.5 
-1.5 


- 


-1.5 
-1.5 


- 


-1.5 
-1.5 


mAdc 
mAdc 


- 


- 


- 


- 


- 


■ 


- 


4 
12 


- 


1,12 

1,4 




- 


- 


14 
14 


- 


5,7,9,13 
5,7,9,13 


J FK 


3 
11 


- 


-1.5 
-1.5 


- 


-1.5 
-1.5 


- 


-1.5 
-1.5 


mAdc 
mAdc 


- 


- 


- 


- 


_ 


- 


- 


3 
11 


_ 


1,11 
1,3 


- 


_ 


- 


14 
14 


_ 


2,7,9,10 
2,7,9,10 


hi 


5 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


5 


- 


- 


- 


- 


- 


14 


- 


7 


J FK 


10 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


10 


- 


- 


- 


- 


- 


14 


- 


7 


he 


9 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


9 


- 


- 


- 


- 


- 


14 


- 


7 


"fjk 


1 


- 


-3.0 


- 


-3.0 


- 


-3.0 


mAdc 


- 


- 


- 


- 


- 


- 


- 


1 


- 


3,4,11,12 


- 


- 


- 


14 


- 


2,5,7,9,10,13 


"»B 


2 


- 


-4.5 


- 


-4.5 


- 


-4.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


2 


- 


- 


- 


- 


- 


14 


- 


7,9,13 


'fr 


13 


- 


-4.5 


- 


-4.5 


- 


-4.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


13 


- 


- 


- 


- 


- 


14 


- 


2,7,9 


Leakage Current 


■bj 


4 
12 


- 


80 
80 


- 


80 
80 


- 


80 
80 


/iAdc 
fiAdc 


- 


- 


- 


- 


- 


. 


- 


- 


4 
12 


5,9 
5,9 


- 


- 


- 


14 
14 


_ 


1,2,7,12 
1,2,4,7 


"hk 


3 
11 


- 


80 
80 


- 


80 
80 


- 


80 
80 


f/Adc 
f/Adc 


- 


- 


- 


- 


- 


- 


- 


- 


3 
11 


9,10 
9,10 


_ 


- 


- 


14 
14 


- 


1,7,11,13 
1,3,7,13 


•h 


5 


- 


80 


- 


80 


- 


80 


/iAdc 


- 


- 


- 


- 


- 


- 


- 


- 


5 


- 


- 


- 


- 


14 


- 


7 


'rk 


10 


- 


80 


- 


80 


- 


80 


/Mdc 


- 


- 


- 


- 


- 


- 


- 


- 


10 


- 


- 


- 


- 


14 


- 


7 


! RC 


9 


- 


80 


- 


80 


- 


80 


/xAdc 


- 


- 


- 


- 


- 


- 


- 


- 


9 


- 


- 


- 


- 


14 


- 


7 


J RJK 


1 


- 


110 


- 


110 


- 


110 


MAdc 


- 


- 


- 


- 


- 


- 


- 


- 


1 


5,9,10 


- 


- 


- 


14 


- 


3,4,6,7,8,11,12 


! RS 


2 


- 


140 


- 


140 


- 


140 


/j.Adc 


- 


- 


- 


- 


- 


- 


- 


- 


2 


1,4,10,12,13 


- 


- 


- 


14 


9 


3,5,7,11 


! RR 


13 


- 


140 


- 


140 


- 


140 


/iAdc 


- 


- 


- 


- 


- 


- 


- 


- 


13 


1,2,3,5,11 


- 


- 


- 


14 


9 


4,7,10,12 



o 

CO 

o 

CJ1 

cT 
o 

5' 

c 

(D 
Q- 



*Pulse is used to set flip-flop in desired state. Px 



~m 



4-0V(Vrh) 
— V 



w 

en 



ELECTRICAL 

CHARACTERISTICS (continued) _ 


TEST CURRENT/VOLTAGE VALUES 


"V 






Test 
Temperature 


mA 


Volts 


Gnd 


■m 


'oh 


'in 


2' in 


'd 


\ 


V,H 


V F 


Vr 


V 

Y RH 


max 


Vcc 


*CCL 


Y CCH 


0°C 


23 


-2.0 


- 


- 


- 


1. 1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


+2S°C 


23 


-2.0 


1.0 


2.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


+75°C 


23 


-2.0 


- 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3052 Test Limits 


Unit 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


'OL 


'oh 


'in 


2 'i„ 


'd 


V ,L 


V 


V F 


V R 


V RH 


V 
max 


v cc 


V CCL 


V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Breakdown Voltage 


BV. 

in 


4 
12 
3 

11 
1 
2 
13 
5 
9 
10 


- 


- 


5 


5 


| 


- 


- 


Vdc 


- 


- 


4 
12 
3 
11 

5 
9 
10 


1 
2 
13 


- 


_ 


_ 


- 


- 


5,9 

5,9 

9,10 

9,10 
2,5,9,10,13 
1,4,10,12,13 
1,2,3,5,11 


- 


- 


- 


14 

" 


9 
9 


1,2,7,12 
1,2,4,7 
1,7,11,13 
1,3,7,13 
3,4,6,7,8,11,12 
3,5,7,11 
4,7,10,12 

7 

7 

7 


Clamp Voltage 


V D 


4 
12 
3 

11 
5 

10 
9 
1 
2 
13 


- 


- 


- 


-1 


5 


- 


- 


V 


1c 


- 


- 


- 


- 


4 
12 

3 
11 
5 

10 
9 
1 
2 
13 


- 


: 


- 


- 


- 


- 


- 


14 

i 


- 


- 




! 


Output 

Output Voltage 


V OL 


6 
8 


- 


0.4 
0.4 


- 


0.4 
0.4 


- 


0.4 
0.4 


Vdc 
Vdc 


6 
8 


- 


- 


- 


- 


13 

2 


2 

13 


- 


- 


- 


- 


- 


- 


14 
14 


- 


7,9 
7,9 


V OH 


6 
8 


2.5 
2.5 


- 


2.5 
2.5 


_ 


2.5 
2.5 


- 


Vdc 
Vdc 


- 


6 
8 


- 


. 


- 


2 
13 


13 
2 


_ 


- 


- 


- 


- 


14 
14 


- 


- 


7,9 
7,9 


Short-Circuit Current 


'sc 


6 

8 


- 


- 


-30 
-30 


-100 
-100 


- 


- 


mAdc 
mAdc 


_ 


_ 


- 


_ 


_ 


_ 


- 


_ 


_ 


- 


_ 


14 
14 


_ 


_ 


_ 


2,6,7 
7,8,13 


Power Requirements 
(Total Device) 

Maximum Power 
Current 


I 
max 


14 


- 


- 


- 


42 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


- 


1,2,3,4,5,7,9,10,11,12,13 


Power Supply Drain 


'PD 


14 


- 


30 


- 


30 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,2,5,7,9,10 


*Pulse is used to set 


lip -flop 


in desir 


^d st 


ate. P 


1 








4.0 V 
— V 


(Vrh 













































2 
o 

w 

o 

Ol 
Ps) 

o~ 

o 

D 
r+ 

3' 
C 
CD 
D. 



MC3052 (continued) 



OPERATING CHARACTERISTICS 



Data should be present prior to the negative clock transition. If data is changed from a "1 " to a "0" 
while the clock is in the low state, the flip-flop will not recognize this new data state. 



The application of a low level to the SET input sets Q high and low level on the RESET input resets 
Q low. These functions may be performed at any time without regard to the clock area. 

Positive edge triggering - When the clock goes from the low to the high state, the information 
stored in the master flip-flop section is transferred to the slave flip-flop section thus appearing at the 
outputs. When the clock is in the high state, the inputs are inhibited. 

Unused J, K, and JK inputs should be tied together with used inputs, to the internally connected 
output, or t o a vo ltage betwee n 2.0 and 5.5 Vdc. The unused J and K inputs must be tied to ground. 
The unused SET and RESET inputs should be tied to a voltage between 2.0 and 5.5 Vdc. 



FIGURE 1 - MAXIMUM CLOCK FREQUENCY TEST CIRCUIT 



+3.5 V 




nn_ 



t r = 5.5 ±0.5 ns 
tf = 5.5 ±0.5 ns 

Maximum Clock 
Frequency = 25 MHz 




"The coax delays from input to scope and output to scope must be 
matched. The scope must be terminated in 50-ohm impedance. 
The 950-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be CT-070-50 or 
equivalent. 

C-r = 25 pF = total parasitic capacitance, which includes probe, 
wiring, and load capacitances. 
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MC3052 (continued) 



OPERATING CHARACTERISTICS (continued) 



FIGURE 2 - SWITCHING TIME TEST CIRCUIT 

(For J inputs and RESET input; to test other inputs, refer to Test Procedures Chart) 



pV, H v = +2.5Vdc 



Letter designations 

refer to waveforms 
shown below: 



COAX* 



J^-E 



PULSE 
GENERATOR 



PRF - 1.0 MHztyp 
t r = 5.5 ±0.5 ns 
t f = 5.5 ±0.5 ns 



-O O— [>o- 

B, C, D, E 



AO 1>0- 



rdi±i> 



!?V 



3_ 



Q 

CLOCK 



k:::a 

' r" 



>950 

>±1.0% %MC3000 



.4 vTJ JP-O 

/-TN C T 



H or & 2.5 V 



o 



J 950 

>±1.0% >4 M C3000 

4^ C T 



| 



Three pulse generators are required and COA 

must be slaved together to provide the 
waveforms shown. 

*The coax delays from input to scope and output to scope must be Cy = 25 pF = total parasitic capacitance, which includes probe, 
matched. The scope must be terminated in 50-ohm impedance. wiring, and load capacitances. 
The 950-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be CT -070-50 or 
equivalent. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



i30ns-l 
J. 



B 3.5 V 

V 



CLOCKi 

(Must be used on all tests) 
-30 ns-' 



% 



— • |— *Set"1" 
30 ns- 



^L 



3.5V-4- 

ov-J 



k30 ns*| 

^"2 iJlTJT" 



»— 'Hold "T 



D 3.5 V- 

v 



E 3.5 V 





1-3! 



r — t Set "o" 
— tHold "0" 



^ 



F 3.5 V- 
V- 

'pi 
Q 3.5 V- 

V- 

H 3.5 V- 
V- 



T 



1L 



tpd "0" 



"Y_^ 



2k 



•30 nsH 



*sd "0" 



-J—tsd- 



/ 



1.5 V 
tsd "1" 



TEST PROCEDURES CHART 



TEST 


INPUT 


Q* 


Q* 


LIMITS Ins) 


j- 


r 


| Sif 


RESET" [ K" [ K" 


Win | Max 


ts«-'v J 


c 


Gnd 


2.S V 


' 


Gnd 


Gnd 


G 


M 


- 


15 


t Hora -0" j 


e 


'" 


...V 


' 


M 


Ond 


£0.4 V 


2:2.5 V 


- 


-3.0 


"Set "I" 


lt 


Grid 


Gnd 


' 


UV 


c 


On. 


H 


O 


- 


15 


'Hold "0- 


< 


Gnd 


Qnd 


F 


2.5 V 


a 


Gnd 


S2.5V 


S0.4V 


- 


-3.0 


•Sat"!" J 


2.5 V 


« 


*. S V 


F 


2.5 V 


Gnd 


G 


» 


- 


15 


•HOld "0" 


7 


2..V 


° 


>..V 


' 


2.5 V 


Gnd 


£0.4 V 


S2 5 V 


- 


-3.0 


tSof'1" 


* 


«« 


Gnd 


' 


2.5 V 


2.5 V 


E 


" H 


G 


- 


15 


'Hold "0" 


R 


"V 


« 


' 


2.5 V 


2.5 V 





£2.5 V 


S0.4» 


- 


-3.0 


tpd "1" 






Delay from 


clock to Q during 15.1 -., ■■ j test, 
clock lo Q during t^, .-, .. K test. 




a 


20 


tpd "0" 






«:::::: 


clock to Sdurina. 15., ..,.. j test. 
clock to O during tSet "1 " K <«">• 




» 


. 


.,„.,•■ 






£::;:;:: 


RESET to 5 dur.no. i Set ",.' j test. 




- 


,. 


>td vo- 






s;:;;:: 


RESET to Qaurir.9t Set ",.. j test. 




" 


25 
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DUAL TYPE D FLIP-FLOP 
MC3060 



MTTL III MC3000 series 



1/2 OF DEVICE SHOWN 
14 
>V C C 



I 




LOGIC DIAGRAM 



DO- 
CLOCKO- 





f£> 



14 OF DEVICE SHOWN 



o 




The MC3060 dual flip-flop triggers on the positive 
edge of the clock and performs the Type D flip-flop 
logic function. This device consists of two compl ete ly 
inde pendent 1 Type D flip-flops, both having direct SlTf 
and RESET inputs for asynchronous operations such as 
parallel data entry in shift register applications. 

Information may be applied to, or changed at, the 
D inputs any time during the clock cycle except during 
the time interval between the Set-up and Hold times. 
The clocked inputs are inhibited when the clock is 
high and data may be applied to the input steering 
section of the flip-flop when the clock goes low. The 
input steering section continually reflects the input 
state being applied when the clock is low. The infor- 
mation present at the inputs during the time interval 
between the Set-up and Hold times is transferred to 
the bistable section on_the positive edge of the clock, 
and the outputs Q and Q respond accordingly. 

The flip-flop can also be set or reset directly at any 
time, regardless of the sta te of the cloc k, by applying 
a low state to the direct SET or RESET inputs. 



SET 4- 
D 2- 

CLOCK 

RE SET 1- 
SET 10" 

D 12- 
CLOCK 11- 



Q 

5 

ZZT* 

Q 

Q 



TRUTH TABLE 


D 


Q" 


Q n+1 












1 


1 




1 


1 


1 


1 



Qn+1 - D n 



Inp ut L oading Factors: 
SET =1 .Q 
RESET =1.5 
CLOCK= 1.4 
D = 0.6 

Output Loading Factor =10 

Typical Characteristics: (v"cc = 5 -° v - T A = 25°C> 

Total Power Dissipation = 1 20 mW/pkg 

Toggle Frequency = 30 MHz 

Logical "1 " Setup Time = 1 ns 

Logical "0"- Setup Time = 5.0 ns 

Logical "1 " and "0" Hold Times = 5.0 ns 

tpd »0" = 17 ns 

tpd "1" = 15 ns 
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ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one 
flip-flop. The other flip-flop is tested in 
the same manner. 



SET 4 

D 2 

CLOCK 3 



RE SET 1 

SET 10—1 

D 12- 

CLOCK IT 



RESET 



13^3 



Test 

t"L Temperature 

0°C 

8 +25°C 

+75°C 



Characteristic 



Input 



Forward Current 



Leakage Current 



Breakdown Voltage 



Clamp Voltage 



Output 

Output Voltage 



Short-Circuit Current 



Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 



Power Supply Drain I. 



Symbol 



J RS 



Pin 
Under 
Test 



MC3060 Test Limits 



Min 



Max 



+25°C 



Min 



Max 



+75°C 



Min 



Max 



Unit 



uAdc 



^Adc 



/iAdc 



fiAdc 



Vdc 
Vdc 



Vdc 
Vdc 



mAdc 
mAdc 



29 mAdc 



TEST CURRENT/VOLTAGE VALUES 



mA 



-2.0 



1.0 



2.0 



Volts 



0.9 



0.4 



4.0 



v cc v ccl 



TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 



21-. 



2,4 



3,4 



4 
3,4 



1,13 



* Pulse is used to set flip-flop in desired state. P 



=u_ 



4.0V(Vrh) 
V 



If pin is also in another column, the pin must be returned to that voltage or current for measurement. 



Gnd 



2,4,7,11 



2,3,7,11 



3,7,11 



1,7,11 



2,7,11 



1,2,7,11 
1,7,11 
7,11 
2,7,11 



7,11 



2,3,7,11 
2,3,7,11 



2,3,7,11 
2,3,7,11 



6,7,11 
5,7,11 



3,4,7,10,11 



1,3,7,11,13 



2 

o 

CO 

o 

Ci 
O 

o 
o 

r+ 

■2 
C 

a. 



MC3060 (continued) 



OPERATING CHARACTERISTICS 



Data must be present 1 5 ns prior to the rise of the 
clock and remain 5.0 ns after the clock signal rises. 



I 



The direct SET and RESET inputs may be used at 
any time as they completely override the clock. 

Positive edge triggering: When the clock goes from 
the low to the high state, the information in the in- 
put steering section is transferred to the bistable 
section. 

Unused inputs should be tied to a voltage between 
2.0 and 5.5 Vdc. 



SWITCHING TIME TEST CIRCUIT 



Letter designations 
refer to waveforms 
shown below: 



. C, D, E 

O 



PULSE 

GENERATOR 



2.5 V 

or F 

? 



PRF= 1.0 MHz typ < 

t r = 5.5 ±0.5 ns > 5 

tf = 5.5 ±0.5 ns 



Three pulse generators are required and 
must be slaved together to provide the 

waveforms shown. 



m 



;950 

>±1.0% J4MC3000 



<-T- c T 

1 o~ 



J 950 
> + 1.0% 



2.5 V 
or F 
COAX'fc 



J4MC3000 

0f CT 



*The coax delays from input to scope and output to scope must be 
matched. The scope must be terminated in 50-ohm impedance. 
The 960-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be CT-070-50 or 
equivalent. 

C-r = 25 pF = total parasitic capacitance, which includes probe, 
wiring, and load capacitances. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



A 3.5 V- 
V- 



Vl.5 V 



clock; 

(Must be used on all tests) 




I-— 'Hold "1" 



I-30 nsH 

D 3.5 V— v , \i 

-V , 7F-1.5 V 

OV »— t " 



'Set "0" 

— ! h— 'Hold "0" 



ov^f — j-7 

k30 ns- 



F 3.5 V- 
V- 



'pd "1 "-+> H 

i.5 V 1 -U- 

V 1 A 



H 3.5 V- 
V- 



X 



<pd "0"- 



i 



)ns-j 

- H — *sd "0" 

jtl.B V 



" 'sd "1 " 



TEST PROCEDURES CHART 



TEST 


INPUT 


Q* 


a- 


LIMITS (ns) 


D* 


SET* 




Min 


Max 


RESET* 


















*Set"1" D 


B 


2.5 V 


F 


G 


H 


- 


15 


*Hold"1" D 


C 


2.5 V 


F 


G 


H 


- 


S.O 


*Set "0" D 


D 


F 


2,5 V 


" 


G 


- 


15 


*Hold "0" D 


e 


F 


2 5 V 


H 


G 


- 


5.0 


tpd "1" 


Delay from clock to Q during 
*Set "1" D ««• 
Delay from clock to O during 
tset "0" D test - 


10 


25 


*pd "0" 


Delay from clock to G during 
'Set "0" D te5t 
Delay from clock to Q during 
*Set "1" D «**■ 


10 


25 


*sd"1" 


Delay from SET to Q during 
tSet "0" D ' est 
Delay from RESET to Q during 
•Sef'l" D««- 


5.0 


20 


tsd -0" 


Delay from SET to Q during 
tSet "0" D test - 
Delay from RESET to Q during 
*Set "I" D 1 *"- 


5.0 


20 



' Letters shown in these columns refer to waveforms at left. 
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DUAL J-K FLIP-FLOP 

MC3061 



MTTL III MC3000 series 



The MC3061 dual JK flip-flop triggers on the negative edge of 
the clock. Each flip-flop is provided with a se parate direct SET in- 
put in addition to the common direct RESET input. These direct 
inputs provide a means of resetting a group of flip-flops such as a 
register which may be followed by the presetting of a data pattern. 
The clock input for this device is common for both flip-flops, 
making it particularly useful in registers or other common clock 
applications. 

Data may be applied to or changed at, the clocked inputs at any 
time during the clock cycle, except during the time interval between 



the Setup and Hold times. The inputs are inhibited when the clock 
is low and enabled when the clock rises. The input steering network 
continuously responds to input information when the clock is high. 
The data state at the inputs throughout the interval between the Set- 
up and Hold time is stored in the flip-flop when the clock falls. Each 
flip-flop may be set at any t ime w ithout regard to the clock state by 
applying a low level to the SET input. In addition, b oth flip- flops 
may be reset simultaneously by using the common RESET in a 
similar manner. 



LOGIC DIAGRAM 

1/2 OF DEV ICE SHOWN, 

RESET AND CLOCK COMMON TO BOTH 




SET 4 








J 3 


a 


K 2 — 




Q 


CLOCK 13— < 
















J 11 — 




a 


K 12 


5 


=r= 


I 


Input Loading 
SIT- 1.6 


Ft 


etc 


irs: 



J-K TRUTH TABLE 



J 


K 


Q" 


Qn+1 





D 














1 


1 





1 


D 








1 


1 





1 








1 


1 
1 


o 
1 


1 

o 

1 


1 
1 





RESET, CLOCK = 
J, K = 0.6 



Output Loading Factor =10 



Typical Characteristics 

(V CC =S.O V;T A = 25°C) 

Total Power Dissipation - 100 mW/pkg 
Toggle Frequency = 50 MHz . 
Logical "1" Setup Time = 8.0 ns 
Logical "0" Setup Time = 8.0 ns 
Logical "1 " and "0" Hold Times = ns 
tp d »o» = 12 ns 
t p d »i»- 12 ns 



I 




1/2 OF CIRCUIT 



SHOWN (RESET AND CLOCK 
COMMON TO BOTH) 
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ELECTRICAL CHARACTERISTICS 




° 


@ 

Test 
Temperature 


TEST CURRENT/VOLTAGE VALUES 


■V 






Test procedures are shown for only one K . I~ 


mA 


Volts 


Gr,d 


flip-flop plus the inputs common to both crs* . 
flip-flops. To complete testing, sequence """ 
through the remaining inputs in the same ' ' 


— 


4 


'OL 


'oh 


'i„ 


2' in 


<D 


V 


V ,H 


V F 


Vr 


"rh 


V 

max 


V CC 


"CCL 


v 

V CCH 


-- 




0°C 
+25°C 


23 


-2.0 


- 


- 


- 


1.1 


2.0 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


manner. K „ 


23 


-2.0 


1.0 


2.0 


-10 


1.1 


1.8 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 


SET 1 






+7S°C 


23 


-2.0 


- 


- 


- 


0.9 


1.8 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC3061 Test Limits 


Unit 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


•ol 


'oh 


'i„ 


2'i„ 


'd 


V,L 


V .H 


v F 


Vr 


w 
V RH 


max 


Vcc 


V C CL 


V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


! FJ 


3 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


3 


- 


1,4,13 


- 


- 


- 


14 


1 


2,7,10 


'fk 


2 


- 


-1.5 


- 


-1.5 


- 


-1.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


2 


- 


1,4,13 


- 


- 


- 


14 


4 


3.7,10 


"fR 


1 


- 


-3.5 


- 


-3.5 


- 


-3.5 


mAdc 


- 


- 


- 


- 


- 


- 


- 


1 


- 


3,4,13 


- 


- 


- 


14 


- 


2,7,10 


! FS 


4 


- 


-1.8 


- 


-1.8 


- 


-1.8 


mAdc 


- 


- 


- 


- 


- 


- 


- 


4 


- 


1,2,13 


- 


- 


- 


14 


- 


3,7,10 


'fc 


13 


- 


-5.7 


- 


-5.7 


- 


-5.7 


mAdc 


- 


- 


- 


- 


- 


- 


- 


13 


- 


1,2,3,11,12 


- 


- 


-■ 


14 


4,10 


7 


Leakage Current 


J RJ 


3 


- 


80 


- 


80 


- 


80 


liAdc 


- 


- 


- 


- 


- 


- 


- 


- 


3 


2,4 


- 


- 


- 


14 


- 


1,7,10,13 


w 


2 


- 


80 


- 


80 


- 


80 


nAdc 


- 


- 


- 


- 


- 


- 


- 


- 


2 


1,3 


- 


- 


- 


14 


- 


4,7,10,13 


'rr 


1 


- 


230 


- 


230 


- 


230 


uAdc 


- 


- 


- 


- 


- 


- 


- 


- 


1 


2 


- 


- 


- 


14 


1 


3,4,7,11,13 


! RS 


4 


- 


140 


- 


140 


- 


140 


fjAdc 


- 


- 


- 


- 


- 


- 


- 


- 


4 


3 


- 


- 


- 


14 


4 


1,2,7,10,13 


htC 


13 


- 


290 


- 


290 


- 


290 


uAdc 


- 


- 


- 


- 


- 


- 


- 


- 


13 


- 


- 


- 


- 


14 


- 


1,2,3,4,7,10,11,12 


Breakdown Voltage 


BV. 
in 


3 
2 
1 
4 
13 


- 


- 


5.5 


- 


- 


- 


V 


1c 


- 


- 


3 

2 


l 

4 
13 


- 


- 


- 


- 


- 


2,4 
1,3 

2 

3 


- 


- 


- 


14 

T 


1 
4 


1,7,10,13 
4,7,10,13 
3,4,7,11,13 
1,2,7,10,13 

1,2,3,4,7,10,11,12 


Clamp Voltage 


V D 


3 

2 
1 
4 
13 


- 


- 


- 


-1 


5 


- 


- 


V 


ac 


- 


- 


- 


- 


3 
2 
1 

4 
13 


- 


- 


- 


- 


- 


- 


- 


14 

11 


- ' 


- 


7,10 
f 


Output 

Output Voltage 


V OL 


5 
6 


- 


0.4 
0.4 


- 


0.4 
0.4 


- 


0.4 
0.4 


Vdc 
Vdc 


5 
6 


- 


- 


- 


- 


1 
4 


4 
1 


- 


- 


- 


- 


- 


- 


14 
14 


1 
4 


7,10 
7,10 


V OH 


5 
6 


2.5 
2.5 


- 


2.5 
2.5 


- 


2.5 
2.5 


- 


Vdc 
Vdc 


- 


5 
6 


- 


- 


- 


4 

1 


1 

4 


- 


- 


- 


. 


- 


14 

14 


- 


4 

1 


7,10 
7,10 


Short-Circuit Current 


J sc 


5 
6 


- 


- 


-20 

-20 


-60 
-60 


- 


- 


mAdc 
mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 


14 
14 


- 


- 


- 


4,5,7,10 
1,6,7,10 


Power Requirements 
(Total Device) 

Maximum Power 
Supply Current 


I 

max 


14 


- 


- 


- 


42 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


- 


4,7,10 


Power Supply Drain 


J PD 


14 


- 


30 




30 


- 


30 


mAdc 


- 


- 


" 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


1,7 



o 

CO 

o 
at 



o 
O 

3 

^' 

c 
<n 

Q. 



♦Momentarily ground pin prior to taking measurement. (If pin is also in another column, the pin must be returned to that voltage or current for measurement. ) 



MC3061 (continued) 



OPERATING CHARACTERISTICS 



High state data must be present 12 ns prior to the fall of the clock 
and remain un til n s after the clock falls. 

The direct SET (individual) inputs and RESET (common) inputs 
may be used at any time without regard to the clock state. The 
flip-flop is set to the Q = 1 state by applying a low level to the SET 
input or reset to the Q = state by applying alow level to the RESET 
input. If these inputs are not used they should be returned to a volt- 



age between 2.0 and 5.5 Vdc. 

Negative edge triggering — The input state during the time in- 
terval between the Setup and Hold times is stored in the flip-flop 
when the clock goes low. 

Unused clocked inputs should be tied to the clock, to the in- 
ternally connected output, or to a voltage between 2.0 and 5.5 Vdc. 



MAXIMUM CLOCK FREQUENCY TEST CIRCUIT 

V |HX = + 2.5Vdc 



950 ±1.0% 




[.5V-, 1 

v— i I— O 



t r = 5.5 ±0.5 ns 
tf = 5.5 ±0.5 ns 

Maximum Clock 
Frequency = 40 MHz min 



The coax delays from input to scope and output to scope must be 
matched. The scope must be terminated in 50-ohm impedance. 
The 950-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be CT-070-50 or 
equivalent. 

Cj = 25 pF = total parasitic capacitance, which includes probe, 
wiring, and load capacitances. 



Tp in 
TPout 


VOLTAGE WAVEFORMS AND DEFINITIONS 


1 
















ns 













































I 
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MC3061 (continued) 



OPERATING CHARACTERISTICS (continued) 



SWITCHING TIME TEST CIRCUIT 



(For J Inputs and RESET Input; to test other inputs, refer to Test Procedures Chart) 



I 



Letter designations 
refer to waveforms 
shown below: 



+2.5 Vdc 

JL 





950 ±1.0% < 




PULSE 
GENERATOR 










PRF - 1.0 MH: 

t r • 5.5 ±0.5 

- tf = 5.5 ±.0.5 


yp 

- J 


•50 



B. C, D, E O- 



J7B 



»? 



COAX* 

J 950 

>±1.0% VSMC300O 



X 
H 01-S2.5 V- 



.4 vTJ \>~0 



Three pulse generators are required and 
must be slaved together to provide the 
waveforms shown. 



F 
COAX*! 




J 950 

>±1.0% KMC300O 



;c T 



"The coax delays from input to^scope and output to scope must be Cj = 25 pF = total parasitic capacitance, which includes probe, 
matched. The scope must be terminated in 50-ohm impedance. wiring, and load capacitances. 
The 950-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be'CT-070-50 or 
equivalent. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



ov-l ^ — 



3.5 V 

V 



clock: 

(Must be used on all tests) 
•30 ns-*' 



~\1±L 



(-30 ns- 



|— 'Set'V 
30 ns- 

5 V 



D 3.5 V 

V 



•30 r 

I2.L 



-'Hold"1" 



/ 1 - 5V 



1-5 V-v 

ov4- 

1-3 



r— *Set "0" 
*— *Hold "0 " 



F 3.5 V- 
V- 



3.5 V -jf- 

V 1 * 



H 3.5 V- 
V- 



It 



tpd "O'T 



i. 



% 



-tj d "0" 



"^rLSV 

_j-1-5 V 



-«sd"1- 



TEST PROCEDURES CHART 



TEST 


INPUT 


O* 


S* 


L,„,™,„., 


J" 


SET' 


RESET* 


K- 


»., 


tS.fi" J 


» 


2.5 V 


' 


o„. 


O 


» 


15 


•Hold "1" J 


c 


2.5 V 


F 


Gnd 


G 


» 


o" 


•Sat "0" J 


° 


«v 


•= 


On. 


£0.4 V 


£2.5 V 


15 


•Mold "0" J 


e 


2.5 V 


F 


On. 


fl).4V 


12.5 V 


o"* 


•Sat "1" K 


Ond 


' 


J.5V 


a 


» 


G 


15 


•Hold-1" K 


On. 


■= 


>.5V 


o 


" 


«■ 


o" 


«Sat"0- K. 


Gnd 


' 


,..v 


o 


5*3.5 V 


S0.4 V 


15 


'Hold "0" K 


God 


F 


2.5 V 


E 


5:2.5 V 


€0A V 


•" 


«pd"1" 


Oalay from clock to Q during 
tBM"1" JW<- 
Oalay from clock to Q during 
c$M "V K *a*t. 


18 


Vd -o- 


Delay from clock to Q during 


18 


»sd "1" 


Delay from SET to Q during 
tS.fi •■(£'•»< 

Oalay from RESET to Q during 
IS., -I- jtest. 


,. 


t*d "0" 


Delay from SET to (5 during 

Oalay from hEsEt to O during 
«S-f i" J""- 


18 
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DUAL J-K FLIP-FLOP 

MC3062 



MTTL III MC3000 series 



The MC3062 dual JK flip-flop triggers on the negative edge of 
the clock. Each flip-flop is provided with a separate direct SET in- 
put. These direct inputs provide a means of presetting the flip-flop 
to initial conditions or other asynchronous operations. 

Data may be applied to or changed at, the clocked inputs at any 
time during the clock cycle, except during the time interval between 



the Set-up and Hold times. The inputs are inhibited when the clock 
is low and enabled when the clock rises. The input steering network 
continuously responds to input information when the clock is high. 
The data state at the inputs throughout the interval between Set-up 
and Hold time is stored in the flip-flop when the clock falls. Each 
flip-flop may be set at anytime without regard to the clock state by 
applying a low level to the SET input. 



LOGIC DIAGRAM 

1/2 OF DEVICE SHOWN 




SET 4 


I 


J 3 


Q 


CLOCK 1 




K 2 


Q 






J 11 


Q 


CLftCk 13 


K 12 


a 


A ^Y 


I 


Input Loading Factors* 



CLOCK, SET = 1.6 
J, K, = 0.6 



Output Loading Factor = 10 



J-K TRUTH TABLE 





1 1 

10 

11 O 

10 1 1 

110 1 



Typical Characteristics: 

(V cc = 5.0 V;T A - 25°C) 

Total Power Dissipation = 100 mW/pkg 
Toggle Frequency = 50 MHz 
Logical "1 " Setup Time = 8.0 ns 
Logical "O" Setup Time = 8.0 ns 
Logical "1" and "0" Hold Times - ns 
tp d »v« 12 ns 
t p( j »o" = 1 2 ns 



I 




1/2 OF DEVICE 
SHOWN 



•i 01 CLOCK 
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ELECTRICAL CHARACTERISTICS 



i 



-15. 



Test procedures are shown for o 
flip-flop. The other flip-flop is t 
the same manner. 


nly one J 3— 
ested in £r5CE '- 

K 2 — 

J 11 — 

CLOCK 13— 

K 12 — 


Q 

a 

Q 
5 


— 5 

6 

— -8 




@ 

Test 

Temperature 

0°C 

+25°C 

+75°C 


TEST CURRENT/VOLTAGE VALUES 


V 


Gnd 


mA 


Volts 




'01 


>OH 


1. 

in 


2'i„ 


■d 


V F 


Vr 


^RH 


V 

max 


V CC 


V«L 


*CCH 




23 


-2.0 


- 


- 


- 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 




23 


-2.0 


1.0 


2.0 


-10 


0.4 


2.5 


4.0 


7.0 


5.0 


4.5 


5.5 




STf 10 1 


23 


-2.0 


- 


- 


- 


0.4 


2.5 


4.0 


- 


5.0 


4.5 


5.5 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC3062 Test Limits 


Unit 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


'oi 


'oh 


'r„ 


2l i„ 


'■> 


v F 


V 


v 

*RH 


V 

max 


v cc 


V CC t 


V CCH 


Min 


Max 


Min 


Max 


Min 


Max 


Input 

Forward Current 


■f 


2 
3 


- 


-1.5 

-1.5 


- 


-1.5 
-1.5 


- 


-1.5 
-1.5 


mAdc 
mAdc 


- 


- 


- 


- 


- 


2 
3 


- 


1,4 

1,4 


- 


- 


- 


14 
14 


- 


3,6,7,13 
2,5,7,13 


! FS 


4 


- 


-1.8 


- 


-1.8 


- 


-1.8 


mAdc 


- 


- 


- 


- 


- 


4 


- 


1,2 


- 


- 


- 


14 


- 


3,7,13 


'fc 


1 
1 


- 


-2.9 
-2.9 


_ 


-2.9 
-2.9 


_ 


-2.9 
-2.9 


mAdc 
mAdc 


_ 


_ 


- 


- 


- 


1 
1 


- 


2,3 

2,3,4 


- 


_ 


- 


14 
14 


4 
5 


7,13 
7,13 


Leakage Current 


"r 


2 
3 


- 


80 
80 


. 


80 
80 


- 


80 

80 


/xAdc 
/iAdc 


- 


- 


- 


- 


- 


- 


2 
3 


3 

2 


- 


- 


- 


14 
14 


- 


1,4,7,13 
1,4,7,13 


his 


4 


- 


140 


- 


140 


- 


140 


jiAdc 


- 


- 


- 


- 


- 


- 


4 


3 


- 


- 


- 


14 


- 


1,2,7,13 


hsc 


1 


- 


170 


- 


170 


- 


170 


(nAdc 


- 


- 


- 


- 


- 


- 


1 


- 


- 


- 


- 


14 


- 


2,3,4,7,13 


Breakdown Voltage 


BV in 


2 
3 
4 
1 


- 


- 


5.5 

\ 


- 


- 


- 


Vdc 

1 


- 


- 


2 
3 


4 
1 


- 


- 


- 


- 


- 


- 


- 


14 

1 


- 


1,4,7,13 
1,4,7,13 
1,2,7,13 

2,3,4,7,13 


Clamp Voltage 


V D 


2 
3 
4 
1 


- 


- 


- 


-1.5 

1 


- 


- 


Vdc 

1 


- 


- 


- 


- 


2 
3 
4 

1 


- 


- 


- 


- 


- 


14 

1 


- 


- 


7,13 

1 


Output 

Output Voltage 


V OL 


5 

6 


- 


0.4 
0.4 


- 


0.4 
0.4 


- 


0.4 
0.4 


Vdc 
Vdc 


5 
e 


- 


- 


- 


- 


4 


- 


- 


- 


- 


- 


14 
14 


5 

4 


1,7,13 
1,7,13 


V OH 


5 
6 


2.5 
2.5 


- 


2.5 
2.5 


- 


2.5 
2.5 


- 


Vdc 
Vdc 


- 


5 
6 


- 


- 


- 


4 


- 


4 


- 


- 


14 
14 


_ 


4 

5 


7 
1,7,13 


Short-Circult Current 


'sc 


5 


- 


- 


-20 


-60 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


4,5,7,13 


Power Requirements 
{Total Device) 

Maximum Power 
Supply Current 


I 

max 


14 


- 


- 


- 


41 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


- 


4,7,10 


Power Supply Drain 


'PD 


14 


- 


29 


- 


29 


- 


29 


mAdc 


- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


4,7,10 



2 

o 

CO 

o 
o 
rsj 

o~ 
o 

3 
^ 

3' 

C 
<D 
Q. 



* Momentarily ground pin prior to taking measurement. (IS pin is also in another column the pin must be returned to that voltage or current for measurement. ) 



MC3062 (continued) 



OPERATING CHARACTERISTICS 



The data must be present 12 ns prior to the fall of the clock and re- 
main until ns after the clock falls. 

The flip-flop is set to t he Q = 1 state by applying a low level to the 
SET input. The direct SET inputs may be used at any time without 
regard to the clock state. If these inputs are not used they should be 
returned to a voltage between 2.0 and 5.5 Vdc. 



Negative edge triggering — The input state during the time interval 
between the Setup and Hold times is stored in the flip-flop when 
the clock goes low. 

Unused clocked inputs should be tied to the clock, to the internally 
connected output, or to a voltage between 2.0 and 5.5 Vdc. 



MAXIMUM CLOCK FREQUENCY TEST CIRCUIT 



950 ±1.0% 




°~7' 



t r = 5.5+0.5 ns 
t f = 5.5 +0.5 ns 



Maximum Clock 
Frequency = 40 MHz min 



*The coax delays from input to scope and output to scope must be 
matched. The scope must be terminated in 50-ohm impedance. 
The 950-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be CT-070-50 or 
equivalent. 

C-j- = 25 pF = total parasitic capacitance, which includes probe, 
wiring, and load capacitances. 




I 
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MC3062 (continued) 



OPERATING CHARACTERISTICS (continued) 



SWITCHING TIME TEST CIRCUIT 

(For J Inputs; to test other inputs, refer to Test Procedures Chart) 



I 



950 ±1.0%; 



Letter designations 
refer to waveforms 
shown below: 



B, C, D, EO- 



+2.5 Vdc 



PULSE 
GENERATOR 



PRF = 1.0 MHz typ 
t r = 5.5 ±0.5 ns 
tf = 5.5 ±0.5 ns 



AO- 

+2.5 Vdc o- 



k: : :p. 



J COAX" 

;950 ±1.0% 

54MC3000 



T- C T 



G 
<0. 

Hor X 
&2.5 V ~ 



J 950 

>±1.0% 



y d MC3000 



Three pulse generators are required and 
must be slaved together to provide the 
waveforms shown. 

*The coax delays from input to scope and output to scope must be 
matched. The scope must be terminated in 50-ohm impedance. 
The 950-ohm resistor and the scope termination impedance con- 
stitute a 20:1 attenuator probe. Coax shall be CT-070-50 or 
equivalent. 

C-p = 25 pF = total parasitic capacitance, which includes probe, 
wiring, and toad capacitances. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



U30 ns- 
A 3.5 V^ ^ 



CLOCK! 
(Must be used on all tests) 
L-30 ns-t 

'• BV J i i i. 8 v 

o v — n i iv 

—I I— Tse,..-,- 



o v— T 



\l-5 V 



^-'Hold "1" 



D 3.5 V 
V 



E 3.5 V 
V 



f-30 nsH 

— "I r — t Set .. - 

3 



r — t Set "o" 
— 'Hold "0 " 
j-1.5 V 



30 ns* 

r- 



G 3.5 V- 
V- 

H 3.5 V- 
V- 



"Y 



tpd "0" 



TEST PROCEDURES CHART 



For J tests, the flip-flop 
is reset by alternate clock 
pulses. 



2L 



Jtv- 



'sd "0" 
1.5 V 



-I— t sd "1" 



TEST 


INPUT 


Q' 




JMITS (ns) 


r | set. 


K- 





Max 


■s.,-,- j 


e 


2.5 V 


2.5 V 


« 


» 


15 


'"""■■<" ' 


c 


2.5 V 


2.5 V 


» 


H 


... 


'Set "0" J 


° 


2..V 


2.5 V 


£0.4 V 


J2.5V 


>» 


■HW.-0- J 


E 


2.6 V 




$0.4V 


S2.5 V 


0" 


■Sel-1" K 


Gnd 


' 


» 


" 


« 


.5 




Gnd 


' 


c 


H 


G 


„•• 


*Sei "0" K 


Gnd 


' 


° 


£2 5 V 


£0.4 V 


15 


-Hold-0" K 


Gnd 


' 


« 


23.SV 


50.4 V 


„•■ 


tpd"V 


'Set-1" J»". 

Delay from clock to Q during 

'Set "I" *>«<■ 


18 


— 


Delay from cTock to Q during 
'Set "1" J «""■ 


18 


--,.• 


DeFey from §TT to Q during 
t Se t"1"K test- 


,. 


»sd "0" 


Delay from SET to 5 during 
'Set "1" K '«'■ 


,. 
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